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THREADED CONNECTION FOR EXPANDABLE TUBULARS 
Cross Reference To Related Applications 
[0001 ] This application clainrjs the benefit of the filing dates of: 1 ) U.S. provisional patent 
application serial number 60/499.528. attorney docket number 25791.137, filed on 
September 2, 2003, the disclosure of which is incorporated herein by reference. 
[0002] This application is a continuation-in-part of PCT application serial number 
PCT/US2003/025716. attomey docket number 25791.129.02, filed on 8/18/2003. which was 
a continuation-in-part of PCT application serial number PCT/US2003/025707, attomey 
docket number 26791 .127.02. filed on 8/18/2003. which was a continuation-in-part of PCT 
application serial number PCT/US2003/025676. attomey docket number 25791 .120.02. filed 
on 8/18/2003. which was a continuation-in-part of PCT application serial number 
PCT/US2003/025677,attorney docket number 25791.1 19.02. filed on 8/18/2003. which was a 
continuation-in-part of PCT application serial number PCT/US2003/019993, attomey docket 
number 25791 .1 06.02. filed on 6/24/2003, which was a continuation-in-part of PCT 
application serial number PCT/US2003/010144. attomey docket number 25791.101.02, filed 
on 3/31/2003, which was a continuatfon-ln-part of PCT application serial number 
US2003/006544. attorney docket number 25791.93.02. filed on 3/04/2003. which was a 
continuation-in-part of PCT applicafion serial number PCT/US2002/039418. attomey docket 
number 25791.92.02. filed on 12/10/2002. 

[0003] This application is related to the following co-pending applications; (1 ) U.S. 
Patent Number 6,497,289. which was filed as U.S. Patent Application serial no. 09/454,139, 
attorney docket no. 25791.03.02, filed on 12/3/1999, which claims priority from provisional 
application 60/1 11,293. filed on 12/7/98. (2) U.S. patent application serial no. 09/510.913. 
attorney docket no. 25791.7.02. filed on 2/23/2000. which claims priority from provisional 
application 60/121 .702. filed on 2/25/99, (3) U.S. patent application serial no. 09/502.350. 
attorney docket no. 25791.8.02. filed on 2/10/2000, which claims priority from provisional 
application 60/1 19.61 1 . filed on 2/1 1/99. (4) U.S. patent no. 6.328,1 13, which was filed as 
U.S. Patent Application serial number 09/440,338, attorney docket number 25791.9.02, filed 
on 1 1/15/99, which claims priority from provisional application 60/108.558, filed on 1 1/16/98, 
(5) U.S. patent application serial no. 10/169,434, attorney docket no. 25791.10.04, filed on 
7/1/02, which claims priority from provisional application 60/183.546, filed on 2/18/00, (6) 
U.S. patent application serial no. 09/523,468, attorney docket no. 25791.11.02, filed on 
3/10/2000, which claims priority from provisional application 60/124.042. filed on 3/11/99. (7) 
U.S. patent number 6,568.471. which was filed as patent application serial no. 09/512,895. 
attorney docket no. 25791.12.02, filed on 2/24/2000. which claims priority from provisional 
application 60/121,841. filed on 2/26/99. (8) U.S. patent number 6.575.240. which was filed 
as patent application serial no. 09/511.941. attorney docket no. 25791.16.02. filed on 
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embodiment, the predetermined portion of the tubular assembly comprises a second steel 

alloy comprising: 0.18 % C. 1.28 % Mn. 0.017 % P, 0.004 % S, 0.29 % Si, 0.01 % Cu, 0.01 

% Ni, and 0.03 % Cr. in an exemplary embodiment, the yield point of the predetermined 

portion of the tubular assembly is at most about 57.8 ksi prior to the radial expansion and 

plastic deformation; and wherein the yield point of the predetermined portion of the tubular 

assembly is at least about 74.4 ksi after the radial expansion and plastic deformation. In an 

exemplary embodiment, the yield point of the predetermined portion of the tubular assembly 

after the radial expansion and plastic deformation is at least about 28 % greater than the 

yield point of the predetermined portion of the tubular assembly prior to the radia! expansion 

and plastic deformation. In an exemplary embodiment, the anisotropy of the predetermined 

portion of the tubular assembly, prior to the radial expansion and plastic deformation, is 

about 1.04, In an exemplary embodiment, the predetenmined portion of the tubular 

assembly comprises a third steel alloy comprising: 0.08 % C. 0.82 % Mn, 0.006 % P, 0.003 

% S, 0.30 % Si, 0.16 % Cu. 0.05 % Ni, and 0.05 % Cr. In an exemplary embodiment, the 

anisotropy of the predetermined portion of the tubular assembly, prior to the radial expansion 

and plastic deformation, is about 1.92. In an exemplary embodiment, the predetermined 

portion of the tubular assembly comprises a fourth steel alloy comprising: 0.02 % C. 1.31 % 

Mn, 0.02 % P. 0.001 % 8. 0.45 % Si, 9.1 % Ni. and 18.7 % Cr. In an exemplary 

embodiment, the anisotropy of the predetermined portion of the tubular assembly, prior to 

the radial expansion and plastic deformation, is about 1.34. In an exemplary embodiment. 

the yield point of the predetenmined portion of the tubular assembly is at most about 46.9 ksi 

prior to the radial expansion and plastic deformation; and wherein the yield point of the 

predetermined portion of the tubular assembly is at least about 65.9 ksi after the radial 

expansion and plastic deformation. In an exemplary embodiment, the yield point of the 

predetermined portion of the tubular asserribfy after the radial expansion and plastic 

deformation is at least about 40 % greater than the yield point of the predetermined portion 

of ti^ie tubular assembly prior to the radial expansion and plastic deformation. In an 

exemplary embodiment, the anisotropy of the predetermined portion of the tubular assembly. 

prior to the radial expansion and plastic deformation, is at least about 1.48. In an exemplary 

embodiment, the yield point of the predetermined portion of the tubular assembly is at most 

about 57.8 ksi prior to the radial expansion and plastic deformation; and wherein the yield 

point of the predetenmined portion of the tubular assembly is at least about 74.4 ksi after the 

radial expansion and plastic deformation. In an exemplary embodiment, the yield point of 

the predetermined portion of the tubular assembly after the radial expansion and plastic 

deformation is at least about 28 % greater than the yield point of the predetermined portion 

of the tubular assembly prior to the radial expansion and plastic deformation. In an 

exemplary embodiment, the anisotropy of the predetenmined portion of the tubular assembly. 
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prior to the radial expansion and plastic deformation, is at least about 1 .04. In an exemplary 
emlK)diment, the anisotropy of the predetermined portion of the tubular assembly, prior to 
the radial expansion and plastic deformation, is at least about 1 .92. In an exemplary 
embodiment, the anisotropy of the predetenmined portion of the tubular assembly, prior to 
the radial expansion and plastic deformation, is at least about 1 .34. In an exemplary 
embodiment, the anisotropy of the predetermined portion of the tubular assembly, prior to 
the radial expansion and plastic deformation, ranges from about 1.04 to about 1.92. In an 
exemplary embodiment, the yield point of the predetenmined portion of the tubular assembly, 
prior to the radial expansion and plastic deformation, ranges from about 47.6 ksi to about 
61 7 ksi. In an exemplary embodiment, the expandability coefficient of the predetemnined 
portion of the tubular assembly, prior to the radial expansion and plastic defonnation. is 
greater than 0.12. In an exemplary embodiment, the expandability coefficient of the 
predetennined portion of the tubular assembly is greater than the expandability coefficient of 
the other portion of the tubular assembly. In an exemplary embodiment, the tubular 
assembly comprises a wellbore casing. In an exemplary embodiment, the tubular assembly 
comprises a pipeline. In an exemplary embodiment, the tubular assembly comprises a 
structural support. In an exemplary embodiment, the sleeve comprises: a plurality of spaced 
apart tubular sleeves coupled to and receiving end portions of the first and second tubular 
members. In an exemplary embodiment, the first tubular member comprises a first threaded 
connection; wherein the second tubular member comprises a second threaded connection; 
wherein the first and second threaded connections are coupled to one another; wherein at 
least one of the tubular sleeves is positioned in opposing relation to the first threaded 
connection; and wherein at least one of the tubular sleeves is positioned in opposing relation 
to the second threaded connection. In an exemplary embodiment, the first tubular member 
comprises a first threaded connection; wherein the second tubular member comprises a 
second threaded connection; wherein the first and second threaded connections are coupled 
to one another; and wherein at least one of the tubular sleeves is not positioned in opposing 
relation to the first and second threaded connections. In an exemplary embodiment, the 
cartx)n content of the tubular member is less than or equal to 0.12 percent; and wherein the 
carbon equivalent value for the tubular member is less than 0.21. In an exemplary 
embodiment, the tubular member comprises a wellbore casing. 

[00584] An expandable tubular member has been described, wherein the carbon 
content of the tubular member is greater than 0.12 percent; and wherein the cartDon 
equivalent value for the tubular member is less than 0.36. In an exemplary embodiment, the 
tubular member comprises a wellbore casing. 

[00585] A method of selecting tubular memt>ers for radial expansion and plastic 

defonnation has been described that includes: selecting a tubular member from a collection 

154 



wo 2005/024170 



PCT/US2004/028831 



of tubular member; determining a carbon content of the selected tubular member; 

detemnining a carbon equivalent value for the selected tubular memben and if the carbon 

content of the selected tubular member is less than or equal to 0.12 percent and the carbon 

equivalent value for the selected tubular member is less than 0.21 , then detemnining that the 

selected tubular member is suitable for radial expansion and plastic deformation. 

[00586] A method of selecting tubular members for radial expansion and plastic 

deformation has been described that includes: selecting a tubular member from a collection 

of tubular member; detemriinlng a carbon content of the selected tubular member; 

detemiining a carbon equivalent value for the selected tubular member, and if the carbon 

content of the selected tubular member is greater than 0.12 percent and the carbon 

equivalent value for the selected tubular member is less than 0.36, then determining that the 

selected tubular member is suitable for radial expansion and plastic deformation. 

[00587] An expandable tubular member has been described that includes: a tubular 

body; wherein a yield point of an inner tubular portion of the tubular body is less than a yield 

point of an outer tubular portion of the tubular body. In an exemplary embodiment, the yield 

point of the inner tubular portion of the tubular body varies as a function of the radial position 

within the tubular body. In an exemplary embodiment, the yield point of the inner tubular 

portion of the tubular body varies in an linear fashion as a function of the radial position 

within the tubular body. In an exemplary embodiment, the yield point of the inner tubular 

portion of the tubular body varies in an non-linear fashion as a function of the radial position 

within the tubular body. In an exemplary embodiment, the yield point of the outer tubular 

portion of the tubular body varies as a function of the radial position within the tubular body. 

In an exemplary embodiment, the yield point of the outer tubular portion of the tubular body 

varies In an linear fashion as a function of the radial position within the tubular body. In an 

exemplary embodiment, the yield point of the outer tubular portion of the tubular body varies 

in an non-linear fashion as a function of the radial position within the tubular body. In an 

exemplary embodiment, the yield point of the inner tubular portion of the tubular body varies 

as a function of the radial position within the tubular body; and wherein the yield point of the 

outer tubular portion of the tubular body varies as a function of the radial position within the 

tubular body. In an exemplary embodiment, the yield point of the inner tubular portion of the 

tubular body varies in a linear fashion as a function of the radial position within the tubular 

body; and wherein the yield point of the outer tubular portion of the tubular body varies in a 

linear fashion as a function of the radial position within the tubular body. In an exemplary 

embodiment, the yield point of the inner tubular portion of the tubular body varies in a linear 

fashion as a function of the radial position within the tubular body; and wherein the yield 

point of the outer tubular portion of the tubular body varies in a non-linear fashion as a 

function of the radial position within the tubular body. In an exemplary embodiment, the yield 
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point of the inner tubular portion of the tubular body varies in a non-linear fashion as a 

function of the radial position within the tubular body; and wherein the yield point of the outer 

tubular portion of the tubular body varies in a linear fashion as a function of the radial 

position within the tubular body. In an exemplary embodiment, the yield point of the inner 

tubular portion of the tubular body varies in a non-linear fashion as a function of the radial 

position within the tubular body; and wherein the yield point of the outer tubular portion of the 

tubular body varies in a non-linear fashion as a function of the radial position within tiie 

tubular body. In an exemplary embodiment, the rate of change of the yield point of the inner 

tubular portion of the tubular body is different than the rate of change of the yield point of the 

outer tubular portion of the tubular body. In an exemplary embodiment, flie rate of change of 

the yield point of the inner tubular portion of the tubular body is different than the rate of 

change of the yield point of the outer tubular portion of the tubular body. 

[00588] A method of manufacturing an expandable tubular member has been 

described that includes: providing a tubular member; heat treating the tubular member; and 

quenching the tubular member, wherein following the quenching, the tubular member 

comprises a microstructure comprising a hard phase stmcture and a soft phase structure, in 

an exemplary embodiment, tiie provided tubular member comprises, by weight percentage. 

0.065% C. 1.44% Mn, 0.01% P. 0.002% S, 0.24% Si, 0.01% Cu. 0.01% Ni. 0.02% Cr. 0.05% 

V, 0.01% Mo, 0.01% Nb. and 0.01%Ti. In an exemplary embodiment, the provided tubular 

member comprises, by weight percentage, 0.18% C. 1.28% Mn. 0.017% P, 0.004% S, 

0.29% Si. 0.01% Cu, 0,01% Ni. 0.03% Cr. 0.04% V. 0.01% Mo, 0.03% Nb. and 0.01%Ti. In 

an exemplary embodiment, the provided tubular member comprises, by weight percentage, 

0.08% C, 0.82% Mn. 0.006% P, 0.003% S. 0.30% Si. 0.06% Cu. 0.05% Ni. 0.05% Cr. 0.03% 

V, 0.03% Mo. 0,01% Nb. and 0.01 %Ti. In an exemplary embodiment, the provided tubular 

member comprises a microstructure comprising one or more of the following: martensite, 

pearitte, vanadium carbide, nickel cart:>ide. or titanium carbide. In an exemplary 

embodiment, the provided tubular member comprises a microstructure comprising one or 

more of the following: peariite or peariite striation. In an exemplary embodiment, the 

provided tubular member comprises a microstructure comprising one or more of the 

following: grain peariite, widmanstatten martensite, vanadium carbide, nickel carbide, or 

titanium carbide. In an exemplary embodiment, the heat treating comprises heating the 

provided tubular member for about 10 minutes at 790 °C. In an exemplary embodiment, the 

quenching comprises quenching the heat treated tubular member in water. In an exemplary 

embodiment, following \he quenching, the tubular member comprises a microstructure 

comprising one or more of the following: femte. grain peariite. or martensite. In an 

exemplary embodiment, following the quenching, the tubular member comprises a 

microstructure comprising one or more of the following: femte. martensite. or bainite. In an 

156 



wo 2005/024 17« 



PCT/US2004/028831 



exemplary embodiment following the quenching, the tubular member comprises a 
microstructure comprising one or more of the following: bainite, pearlite, or ferrite. In an 
exemplary embodiment, following the quenching, the tubular member comprises a yield 
strength of about 67ksi and a tensile strength of about 95 ksi. In an exemplary embodiment, 
following the quenching, the tubular member comprises a yield strength of about 82 ksi and 
a tensile strength of about 130 ksi. In an exemplary embodiment, following the quenching, 
the tubular member comprises a yield strength of about 60 ksi and a tensile strength of 
about 97 ksi. In an exemplary embodiment, the method further includes: positioning the 
quenched tubular member within a pree)dsting structure; and radially expanding and 
plastically deforming the tubular member within the preexisting structure. 
[00589] A method of radially expanding a tubular assembly has been described that 
includes radially expanding and plastically deforming a lower portion of the tubular assembly 
by pressurizing the interior of the lower portion of the tubular assembly: and then, radially 
expanding and plastically deforming the remaining portion of the tubular assembly by 
contacting the interior of the tubular assembly with an expansion device. In an exemplary 
embodiment, the expansion device is an adjustable expansion device. In an exemplary 
embodiment, the expansion device is a hydroforming expansion device. In an exemplary 
embodiment, the expansion device is a rotary expansion device. In an exemplary 
embodiment, the lower portion of the tubular assembly has a higher ductility and a lower 
yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. In an exemplary embodiment, the remaining portion of 
the tubular assembly has a higher ductility and a lower yield point prior to the radial 
expansion and plastic defonmation than after the radial expansion and plastic deformation. 
In an exemplary embodiment, the lower portion of the tubular assembly includes a shoe 
defining a vaiveable passage. 

[00590] A system for radially expanding a tubular assembly has been described that 

includes means for radially expanding and plastically deforming a lower portion of the tubular 

assembly by pressurizing the interior of the lower portion of the tubular assembly; and then. 

means for radially expanding and plastically deforming the remaining portion of the tubular 

assembly by contacting the interior of the tubular assembly with an expansion device. In an 

exemplary embodiment, the lower portion of the tubular assembly has a higher ductility and 

a lower yield point prior to the radial expansion and plastic defomriation than after the radial 

expansion and plastic deformation. In an exemplary embodiment, the remaining portion of 

the tubular assembly has a higher ductility and a lower yield point prior to the radial 

expansion and plastic deformation than after the radial expansion and plastic deformation. 

[00591] A method of repairing a tubular assembly has been described that includes 

positioning a tubular patch within the tubular assembly; and radially expanding and 
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plastically deforming a tubular patch into engagement with the tubular assembly by 
pressurizing the interior of the tubular patch. In an exemplary embodiment, the tubular patch 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 
[00592] A system for repairing a tubular assembly has been described that includes 
means for positioning a tubular patch within the tubular assembly; and means for radially 
expanding and plastically deforming a tubular patch into engagement with the tubular 
assembly by pressurizing the interior of the tubular patch. In an exemplary embodiment, the 
tubular patch has a higher ductility and a lower yield point prior to the radial expansion and 
plastic deformation than after the radial expansion and plastic deformation. 
[00593] A method of radially expanding a tubular member has been described that 
includes accumulating a supply of pressurized fluid; and controllably injecting the 
pressurized fluid into the interior of the tubular member. In an exemplary embodiment, 
accumulating the supply of pressurized fluid includes: monitoring the operating pressure of 
the accumulated fluid; and if the operating pressure of the accumulated fluid is less than a 
predetermined amount, injecting pressurized fluid into the accumulated fluid. In an 
exemplary embodiment, controllably injecting the pressurized fluid into the interior of the 
tubular member includes: monitoring the operating condition of the tubular member; and if 
the tubular member has been radial expanded, releasing the pressurized fluid from the 
interior of the tubular member, 

[00594] A system for radially expanding a tubular member has been described that 
includes means for accumulating a supply of pressurized fluid; and means for controllably 
injecting the pressurized fluid into the interior of the tubular member. In an exemplary 
embodiment, means for accumulating the supply of pressurized fluid includes: means for 
monitoring the operating pressure of the accumulated fluid; and if the operating pressure of 
the accumulated fluid is less than a predetenmined amount, means for injecting pressurized 
fluid into the accumulated fluid. In an exemplary embodiment, means for controllably 
injecting the pressurized fluid into the interior of the tubular member includes: means for 
monitoring the operating condition of the tubular member; and if the tubular member has 
been radial expanded, means for releasing the pressurized fluid from the interior of the 
tubular member. 

[00595] An apparatus for radially expanding a tubular member has been described 
that includes a fluid reservoir; a pump for pumping fluids out of the fluid reservoir; an 
accumulator for receiving and accumulating the fluids pumped from the reservoir, a flow 
control valve for controllably releasing the fluids accumulated within the reservoir; and an 
expansion element for engaging the interior of the tubular member to define a pressure 
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chamber within the tubular member and receiving the released accumulated fluids into the 
pressure chamber. 

[005961 An apparatus for radially expanding a tubular member has been described 
that includes an expandable tubular member, a locking device positioned within the 
expandable tubular member releasably coupled to the expandable tubular member, a tubular 
support member positioned within the expandable tubular member coupled to the locking 
device; and an adjustable expansion device positioned within the expandable tubular 
member coupled to the tubular support member; wherein at least a portion of the 
expandable tubular member has a higher ductility and a lower yield point prior to the radial 
expansion and plastic deformation than after the radial expansion and plastic deformation. 
In an exemplary embodiment, the apparatus further includes: means for transmitting torque 
between the expandable tubular member and the tubular support member. In an exemplary 
embodiment, the apparatus further includes: means for sealing the interface between the 
expandable tubular member and the tubular support member In an exemplary embodiment, 
the apparatus further includes: another tubular support member received within the tubular 
support member releasably coupled to the expandable tubular member In an exemplary 
embodiment, the apparatus further includes: means for transmitting torque between the 
expandable tubular nr^mber and the other tubular support member In an exemplary 
embodiment, the apparatus further includes: means for transmitting torque between the 
other tubular support member and the tubular support member In an exemplary 
embodiment, the apparatus further includes: means for sealing the interface between the 
other tubular support member and the tubular support member In an exemplary 
embodiment, the apparatus further includes: means for sealing the interface between the 
expandable tubular member and the tubular support member In an exemplary embodiment, 
the apparatus further includes: means for sensing the operating pressure within the other 
tubular support member In an exemplary embodiment, the apparatus further includes: 
means for pressurizing the interior of the other tubular support member In an exemplary 
embodiment, further Includes: means for limiting axial displacement of the other tubular 
support member relative to the tubular support member In an exemplary embodiment, the 
apparatus further includes: a tubular liner coupled to an end of the expandable tubular 
member. In an exemplary embodiment, the apparatus further includes: a tubular liner 
coupled to an end of the expandable tubular member 

[00597] An apparatus for radially expanding a tubular member has been described 

that includes: an expandable tubular member; a locking device positioned within the 

expandable tubular member releasably coupled to the expandable tubular member, a tubular 

support member positioned within the expandable tubular member coupled to the locking 

device; an adjustable expansion device positioned within the expandable tubular member 
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cxjupled to the tubular support member; means for transmitting torque between the 
expandable tubular member and the tubular support member; means for sealing the 
interface t>etween the expandable tubular member and the tubular support member, another 
tubular support member received within the tubular support member releasably coupled to 
the expandable tubular member; means for transmitting torque between the expandable 
tubular member and the other tubular support member; means for transmitting torque 
between the other tubular support member and the tubular support member, means for 
sealing the interface between the other tubular support member and the tubular support 
member; means for sealing the interface between the expandable tubular member and the 
tubular support member; means for sensing the operating pressure within the other tubular 
support member, means for pressurizing the interior of the other tubular support member; 
means for limiting axial displacement of the other tubular support member relative to the 
tubular support member; and a tubular liner coupled to an end of the expandable tubular 
member; wherein at least a portion of the expandable tubular member has a higher ductility 
and a lower yield point prior to the radial expansion and plastic deformation than after the 
radial expansion and plastic deformation. 

[00598] A method for radially expanding a tubular member has been described that 

includes positioning a tubular member and an adjustable expansion device within a 

preexisting structure; radially expanding and plastically deforming at least a portion of the 

tubular member by pressurizing an interior portion of the tubular member, increasing the size 

of the adjustable expansion device; and radially expanding and plastically deforming another 

portion of the tubular member by displacing the adjustable expansion device relative to the 

tubular member. In an exemplary embodiment, the method further includes sensing an 

operating pressure within the tubular member In an exemplary embodiment, wherein 

radially expanding and plastically deforming at least a portion of the tubular member by 

pressurizing an interior portion of the tubular member includes: injecting fluidic material into 

the tubular member; sensing the operating pressure of the injected fluidic material; and if the 

operating pressure of the injected fluidic material exceeds a predetermined value, pemnitting 

the fluidic material to enter a pressure chamber defined within the tubular member. In an 

exemplary embodiment, at least a portion of the tubular member has a higher ductility and a 

lower yield point prior to the radial expansion and plastic deformation than after the radial 

expansion and plastic deformation. In an exemplary embodiment, the portion of the tubular 

member comprises the pressurized portion of the tubular member. 

[00599] A system for radially expanding a tubular member has been described that 

includes means for positioning a tubular member and an adjustable expansion device within 

a preexisting structure; means for radially expanding and plastically defonming at least a 

portion of the tubular member by pressurizing an Interior portion of the tubular member; 
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means for increasing the size of the adjustable expansion device; and means for radially 
expanding and plastically deforming another portion of the tubular member by displacing the 
adjustable expansion device relative to the tubular member. In an exemplary embodiment, 
the system further includes: sensing an operating pressure within the tubular member In an 
exemplary embodiment, radially expanding and plastically defonming at least a portion of the 
tubular member by pressurizing an interior portion of the tubular member includes: injecting 
fluidic material into the tubular member, sensing the operating pressure of the injected fluidic 
material; and if the operating pressure of the injected fluidic material exceeds a 
predetermined value, permitting the fluidic material to enter a pressure chamber defined 
vy/ithin the tubular member. In an exemplary embodiment, at least a portion of the tubular 
member has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic defonnation. In an exemplary 
embodiment, the portion of the tubular member includes the pressurized portion of the 
tubular member. 

[00600] A method of radially expanding and plastically deforming an expandable 
tubular member has been described that includes limiting the amount of radial expansion of 
the expandable tubular member. In an exemplary embodiment, limiting the amount of radial 
expansion of the expandable tubular member includes: coupling another tubular member to 
the expandable tubular member that limits the amount of the radial expansion of the 
expandable tubular member. In an exemplary embodiment, the other tubular member 
defines one or more slots. In an exemplary embodiment, the other tubular member has a 
higher ductility and a lower yield point prior to the radial expansion and plastic deformation 
than after the radial expansion and plastic deformation. 

[00601] An apparatus for radially expanding a tubular member has been described 

that includes an expandable tubular member, an expansion device coupled to the 

expandable tubular member for radially expanding and plastically deforming the expandable 

tubular member, and an tubular expansion limiter coupled to the expandable tubular member 

for limiting the degree to which the expandable tubular member may be radially expanded 

and plastically defonmed. In an exemplary embodiment, the tubular expansion limiter 

includes a tubular member that defines one or more slots. In an exemplary embodiment, the 

tubular expansion limiter comprises a tubular member that has a higher ductility and a lower 

yield point prior to the radial expansion and plastic deformation than after the radial 

expansion and plastic deformation. In an exemplary embodiment, the apparatus further 

includes: a locking device positioned within the expandable tubular member releasably 

coupled to the expandable tubular member, a tubular support member positioned within the 

expandable tubular member coupled to the locking device and the expansion device. In an 

exemplary embodiment, at least a portion of the expandable tubular member has a higher 
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ductility and a lower yield point prior to the radial expansion and plastic deformation than 
after the radial expansion and plastic defomriation. In an exemplary emtx>diment, the 
apparatus further includes: means for transmitting torque between the expandable tubular 
member and the tubular support member. In an exemplary embodiment, the apparatus 
further includes: means for sealing the interface between the expandable tubular member 
and the tubular support member. In an exemplary embodiment, the apparatus further 
includes means for sealing the interface between the expandable tubular member and the 
tubular support member. In an exemplary embodiment, the apparatus further includes: 
means for sensing the operating pressure within the tubular support member. In an 
exemplary embodiment, the apparatus further includes: means for pressurizing the interior of 
the tubular support member. 

100602] An apparatus for radially expanding a tubular member has been desaibed 
that includes: an expandable tubular member; an expansion device coupled to the 
expandable tubular member for radially expanding and plastically deforming the expandable 
tubular member; an tubular expansion limiter coupled to the expandable tubular member for 
limiting the degree to which the expandable tubular member may be radially expanded and 
plastically deformed; a locking device positioned within the expandable tubular member 
releasably coupled to the expandable tubular member; a tubular support member positioned 
within the expandable tubular member coupled to the locking device and the expansion 
device; means for transmitting torque between the expandable tubular member and the 
tubular support member; means for sealing the interface between the expandable tubular 
member and the tubular support member; means for sensing the operating pressure within 
the tubular support member; and means for pressurizing the interior of the tubular support 
member; wherein at least a portion of the expandable tubular member has a higher ductility 
and a lower yield point prior to the radial expansion and plastic deformation than after the 
radial expansion and plastic deformation. 

[00603] A method for radially expanding a tubular member has been described that 

includes positioning a tubular member and an adjustable expansion device within a 

preexisting stmcture; radially expanding and plastically defomiing at least a portion of the 

tubular member by pressurizing an interior portion of the tubular member; limiting the extent 

to which the portion of the tubular member is radially expanded and plastically deformed by 

pressurizing the interior of the tubular member; increasing the size of the adjustable 

expansion device; and radially expanding and plastically deforming another portion of the 

tubular member by displacing the adjustable expansion device relative to the tubular 

member. In an exemplary embodiment, the method further includes sensing an operating 

pressure within the tubular member. In an exemplary embodiment, radially expanding and 

plastically deforming at least a portion of the tubular member by pressurizing an interior 
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portion of the tubular member includes: injecting fluidic material into the tubular member; 
sensing the operating pressure of the injected fluidic material; and if the operating pressure 
of the injected fluidic material exceeds a predetennined value, permitting the fluidic material 
to enter a pressure chamber defined within the tubular member. In an exemplary 
embodiment, at least a portion of the tubular member has a higher ductility and a lower yield 
point prior to the radial expansion and plastic deformation than after the radial expansion 
and plastic deformation. In an exemplary embodiment, limiting the extent to which the 
portion of the tubular member is radially expanded and plastically defomned by pressurizing 
the interior of the tubular member includes: applying a force to the exterior of the tubular 
member In an exemplary embodiment, applying a force to the exterior of the tubular 
member includes: applying a variable force to the exterior of the tubular member. 
[00604] A system for radially expanding a tubular member has been described that 
includes means for positioning a tubular member and an adjustable expansion device within 
a preexisting structure; means for radially expanding and plastically deforming at least a 
portion of the tubular member by pressurizing an interior portion of the tubular member; 
means for limiting the extent to which the portion of the tubular member is radially expanded 
and plastically deformed by pressurizing the interior of the tubular member; means for 
increasing the size of the adjustable expansion device; and means for radially expanding 
and plastically defonming another portion of the tubular member by displacing the adjustable 
expansion device relative to the tubular member. In an exemplary embodiment, the method 
further includes: means for sensing an operating pressure within the tubular member. In an 
exemplary embodiment, means for radially expanding and plastically deforming at least a 
portion of the tubular member by pressurizing an interior portion of the tubular member 
includes: means for injecting fluidic material into the tubular member; means for sensing the 
operating pressure of the injected fluidic material; and if the operating pressure of the 
injected fluidic material exceeds a predetennined value, means for permitting the fluidic 
material to enter a pressure chamber defined within the tubular member. In an exemplary 
embodiment, at least a portion of the tubular member has a higher ductility and a lower yield 
point prior to the radial expansion and plastic deformation than after the radial expansion 
and plastic defonmation. In an exemplary embodiment, means for limiting the extent to 
which the portion of the tubular member is radially expanded and plastically defomned by 
pressurizing the interior of the tubular member includes: means for applying a force to the 
exterior of the tubular member. In an exemplary embodiment, wherein means for applying a 
force to the exterior of the tubular member includes: means for applying a variable force to 
the exterior of the tubular member. 

[00605] An apparatus for radially expanding an expandable tubular member has been 

described that includes an expandable tubular member; a locking device positioned within 
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the expandable tubular member releasably coupled to the expandable tubular member; an 
actuator positioned within the expandable tubular member coupled to the locking device; a 
tubular support member positioned within the expandable tubular member coupled to the 
actuator; a first expansion device coupled to the tubular support member; a second 
expansion device coupled to the tubular support member; and an expandable tubular sleeve 
coupled to the second expansion device. In an exemplary embodiment, the outside 
diameters of the first and second expansion devices are unequal. In an exemplary 
embodiment, the outside diameter of the first expansion device is greater than the outside 
diameter of the second expansion device. In an exemplary embodiment at least a portion of 
the expandable tubular member has a higher ductility and a lower yield point prior to the 
radial expansion and plastic deformation than after the radial expansion and plastic 
defonnation. In an exemplary embodiment, at least a portion of the expandable tubular 
sleeve has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. In an exemplary 
embodiment, the outside diameters of the first and second expansion devices are both less 
than or equal to the outside diameter of the expandable tubular member. In an exemplary 
embodiment, the outside diameter of the expandable tubular sleeve is less than or equal to 
the outside diameter of the expandable tubular member. In an exemplary embodiment, the 
apparatus further includes means for transmitting torque between the expandable tubular 
member and the tubular support member. In an exemplary embodiment, the apparatus 
further includes means for pressurizing the interior of the tubular support member. In an 
exemplary embodiment, the apparatus further includes means for limiting axial displacement 
of the expandable tubular sleeve. In an exemplary embodiment, the apparatus further 
includes means for limiting axial displacement of the expandable tubular member. In an 
exemplary embodiment, the apparatus further includes means for transmitting torque from 
the tubular support member to the means for limiting axial displacement of the expandable 
tubular sleeve. In an exemplary embodiment, the apparatus further includes means for 
displacing the first expansion device relative to the expandable tubular member to radially 
expand and plastically deform the expandable tubular member. In an exemplary 
embodiment, the apparatus further includes means for displacing the second expansion 
device relative to the expandable tubular sleeve to radially expand and plastically deform the 
expandable tubular sleeve. In an exemplary embodiment, the wall thickness of the 
expandable tubular sleeve is variable. In an exemplary embodiment, the expandable tubular 
sleeve includes means for sealing an interface between the expandable tubular sleeve and 
the interior surface of the expandable tubular member. 

[00606] An apparatus for radially expanding an expandable tubular member has been 

described that includes: an expandable tubular member, a locking device positioned within 
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the expandable tubular member releasably coupled to the expandable tubular member; an 

actuator positioned within the expandable tubular member coupled to the locking device; a 

tubular support member positioned within the expandable tubular member coupled to the 

actuator; a first expansion device coupled to the tubular support member; a second 

expansion device coupled to the tubular support member; an expandable tubular sleeve 

coupled to the second expansion device; means for transmitting torque between the 

expandable tubular member and the tubular support member; means for pressurizing the 

interior of the tubular support member; means for limiting axial displacement of the 

expandable tubular sleeve; means for limiting axial displacement of the expandable tubular 

member means for transmitting torque from the tubular support member to the means for 

limiting axial displacement of the expandable tubular sleeve; means for displacing the first 

expansion device relative to the expandable tubular member to radially expand and 

plastically deform the expandable tubular member; and means for displacing the second 

expansion device relative to the expandable tubular sleeve to radially expand and plastically 

deform the expandable tubular sleeve; wherein the outside diameter of the first expansion 

device is greater than the outside diameter of the second expansion device; wherein at least 

a portion of the expandable tubular member has a higher ductility and a lower yield point 

prior to the radial expansion and plastic deformation than after the radial expansion and 

plastic deformation; wherein at least a portion of the expandable tubular sleeve has a higher 

ductility and a lower yield point prior to the radial expansion and plastic deformation than 

after the radial expansion and plastic deformation; wherein the outside diameters of the first 

and second expansion devices are both less than or equal to the outside diameter of the 

expandable tubular member; wherein the outside diameter of the expandable tubular sleeve 

is less than or equal to the outside diameter of the expandable tubular member; wherein the 

wall thickness of the expandable tubular sleeve is variable; and wherein the expandable 

tubular sleeve comprises means for sealing an interface between the expandable tubular 

sleeve and the interior surface of the expandable tubular member. 

[00607] A method for radially expanding a tubular member has been desaibed that 

includes positioning an expandable tubular member and an expandable tubular sleeve within 

a preexisting structure; radially expanding and plastically deforming at least a portion of the 

expandable tubular member onto the expandable tubular sleeve; and radially expanding and 

plastically deforming at least a portion of the expandable tubular sleeve. In an exemplary 

embodiment, the method further includes radially expanding and plastically deforming at 

least a portion of the expandable tubular member while simultaneously radially expanding 

and plastically deforming at least a portion of the expandable tubular sleeve. In an 

exemplary embodiment, the method further includes radially expanding and plastically 

deforming another portion of the expandable tubular member after radially expanding and 
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plastically deforming the portion of the expandable tubular sleeve. In an exemplary 
embodiment, at least a portion of the expandable tubular member has a higher ductility and 
a lower yield point prior to the radial expansion and plastic defomiation than after the radial 
expansion and plastic deformation. In an exemplary embodiment, at least a portion of the 
expandable tubular sleeve has a higher ductility and a lower yield point prior to the radial 
expansion and plastic deformation than after the radial expansion and plastic deformation. 
In an exemplary embodiment, the wall thickness of the expandable tubular sleeve is 
variable. In an exemplary embodiment, the method further includes sealing an interface 
between the exterior surface of the expandable tubular sleeve and the interior surface of the 
expandable tubular memt>er. 

[00608] A system for radially expanding a tubular member has been described that 
includes means for positioning an expandable tubular member and an expandable tubular 
sleeve within a preexisting structure; means for radially expanding and plastically deforming 
at least a portion of the expandable tubular member onto the expandable tubular sleeve; and 
means for radially expanding and plastically defonning at least a portion of the expandable 
tubular sleeve. In an exemplary embodiment, the system further includes means for radially 
expanding and plastically deforming at least a portion of the expandable tubular member 
while simultaneously radially expanding and plastically deforming at least a portion of the 
expandable tubular sleeve. In an exemplary embodiment, the system further includes 
means for radially expanding and plastically defomning another portion of the expandable 
tubular member after radially expanding and plastically deforming the portion of the 
expandable tubular sleeve. In an exemplary embodiment, at least a portion of the 
expandable tubular member has a higher ductility and a lower yield point prior to the radial 
expansion and plastic deformation than after the radial expansion and plastic deformation, 
in an exemplary embodiment, at least a portion of the expandable tubular sleeve has a 
higher ductility and a lower yield point prior to the radial expansion and plastic defomiation 
than after the radial expansion and plastic deformation. In an exemplary embodiment, the 
wall thickness of the expandable tubular sleeve is variable. In an exemplary embodiment, 
the system further includes sealing an interface between the exterior surface of the 
expandable tubular sleeve and the interior surface of the expandable tubular member. 
[00609] An apparatus for radially expanding an expandable tubular member has been 
described that includes an expandable tubular member; a locking device positioned within 
the expandable tubular member releasably coupled to the expandable tubular member, an 
actuator positioned within the expandable tubular member coupled to the locking device; a 
tubular support member positioned within the expandable tubular member coupled to the 
actuator; an adjustable expansion device coupled to the tubular support member; a non- 
adjustable expansion device coupled to the tubular support member, and an expandable 
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tubular sleeve coupled to the non-adjustable expansion device, in an exemplary 
embodiment, at least a portion of the expandable tubular member has a higher ductility and 
a lower yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. In an exemplary embodiment, at least a portion of the 
expandable tubular sleeve has a higher ductility and a lower yield point prior to the radial 
expansion and plastic defomnation than after the radial expansion and plastic deformation. 
In an exemplary embodiment, the outside diameters of the adjustable and non-adjustable 
expansion devices are both less than or equal to the outside diameter of the expandable 
tubular member. In an exemplary embodiment, the outside diameter of the expandable 
tubular sleeve is less than or equal to the outside diameter of the expandable tubular 
member. In an exemplary embodiment, the apparatus further includes means for 
transmitting torque between the expandable tubular member and the tubular support 
member. In an exemplary embodiment the apparatus further includes means for 
pressurizing the interior of the tubular support member. In an exemplary embodiment, the 
apparatus further includes means for limiting axial displacement of the expandable tubular 
sleeve. In an exemplary embodiment, the apparatus further includes means for limiting axial 
displacement of the expandable tubular member. In an exemplary embodiment, the 
apparatus further Includes means for transmitting torque from the tubular support member to 
the means for limiting axial displacement of the expandable tubular sleeve. In an exemplary 
embodiment, the apparatus further includes means for transmitting torque from the tubular 
support member to the means for limiting axial displacement of the expandable tubular 
member. In an exemplary embodiment, the apparatus further includes means for displacing 
the adjustable expansion device relative to the expandable tubular member to radially 
expand and plastically defonm the expandable tubular member In an exemplary 
embodiment, the apparatus further includes means for pulling the adjustable expansion 
device through the expandable tubular member to radially expand and plastically deform the 
expandable tubular member. In an exemplary embodiment, the apparatus further includes 
fluid powered means for pulling the adjustable expansion device through the expandable 
tubular member to radially expand and plastically defomn the expandable tubular member. 
In an exemplary embodiment, the apparatus further includes means for displacing the non- 
adjustable expansion device relative to the expandable tubular sleeve to radially expand and 
plastically defomi the expandable tubular sleeve. In an exemplary embodiment, the 
apparatus further includes fluid powered means for pulling the non-adjustable expansion 
device through the expandable tubular sleeve to radially expand and plastically defomi the 
expandable tubular sleeve. In an exemplary embodiment, the wall thickness of the 
expandable tubular sleeve is variable. In an exemplary embodiment, the expandable tubular 
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sleeve includes means for sealing an interface between the expandable tubular sleeve and 
the Interior surface of the expandable tubular member. 

[00610] An apparatus for radially expanding an expandable tubular member has been 
described that includes an expandable tubular member, a locking device positioned within 
the expandable tubular member releasably coupled to the expandable tubular member; an 
actuator positioned within the expandable tubular member coupled to the locking device; a 
tubular support member positioned within the expandable tubular member coupled to the 
actuator; an adjustable expansion device coupled to the tubular support member, a norv 
adjustable expansion device coupled to the tubular support member; an expandable tubular 
sleeve coupled to the non-adjustable expansion device; means for transmitting torque 
between the expandable tubular member and the tubular support member; means for 
pressurizing the interior of the tubular support member; means for limiting axial displacement 
of the expandable tubular sleeve; means for limiting axial displacement of the expandable 
tubular member; means for transmitting torque from the tubular support member to the 
means for limiting axial displacement of the expandable tubular sleeve; means for 
transmitting torque from the tubular support member to the means for limiting axial 
displacement of the expandable tubular member; fluid powered means for pulling the 
adjustable expansion device through the expandable tubular member to radially expand and 
plastically deform the expandable tubular member; and fluid powered means for pulling the 
non-adjustable expansion device through the expandable tubular sleeve to radially expand 
and plastically deform the expandable tubular sleeve; wherein at least a portion of the 
expandable tubular member has a higher ductility and a lower yield point prior to the radial 
expansion and plastic deformation than after the radial expansion and plastic deformation; 
wherein at least a portion of the expandable tubular sleeve has a higher ductility and a lower 
yield point prior to the radial expansion and plastic defomiation than after the radial 
expansion and plastic deformation; wherein the outside diameters of the adjustable and non- 
adjustable expansion devices are both less than or equal to the outside diameter of the 
expandable tubular member; wherein the outside diameter of the expandable tubular sleeve 
is less than or equal to the outside diameter of the expandable tubular member; wherein the 
wall thickness of the expandable tubular sleeve is variable; and wherein the expandable 
tubular sleeve comprises means for sealing an interface between the expandable tubular 
sleeve and the interior surface of the expandable tubular member. 
[00611] A method for radially expanding a tubular member has been described that 
includes positioning an expandable tubular member, an expandable tubular sleeve, and an 
adjustable expansion device within a preexisting stmcture; inaeasing the size of the 
adjustable expansion device; radially expanding and plastically deforming at least a portion 

of the expandable tubular member onto the expandable tubular sleeve using the adjustable 
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expansion device; and radially expanding and plastically deforming at least a portion of the 

expandable tubular sleeve. In an exemplary embodiment, the method further includes 

radially expanding and plastically defomiing at least a portion of the expandable tubular 

member while simultaneously radially expanding and plastically deforming at least a portion 

of the expandable tubular sleeve. In an exemplary embodiment, the method further includes 

radially expanding and plastically deforming another portion of the expandable tubular 

member after radially expanding and plastically deforming the portion of the expandable 

tubular sleeve. In an exemplary embodiment, at least a portion of the expandable tubular 

member has a higher ductility and a lower yield point prior to the radial expansion and plastic 

defonmation than after the radial expansion and plastic deformation. In an exemplary 

embodiment, at least a portion of the expandable tubular sleeve has a higher ductility and a 

lower yield point prior to the radial expansion and plastic deformation than after the radial 

expansion and plastic defomnation. In an exemplary embodiment, the wall thickness of the 

expandable tubular sleeve is variable. In an exemplary embodiment, the method further 

includes sealing an interface between the exterior surface of the expandable tubular sleeve 

and the interior surface of the expandable tubular member. In an exemplary embodiment, 

the method further includes pulling the adjustable expansion device through the expandable 

tubular member. In an exemplary embodiment, the method further includes pulling the 

adjustable expansion device through the expandable tubular member using fluid pressure. 

[00612] A system for radially expanding a tubular member has been described that 

includes means for positioning an expandable tubular member, an expandable tubular 

sleeve, and an adjustable expansion device within a preexisting structure; means for 

increasing the size of the adjustable expansion device; means for radially expanding and 

plastically deforming at least a portion of the expandable tubular member onto the 

expandable tubular sleeve using the adjustable expansion device; and means for radially 

expanding and plastically defomning at least a portion of the expandable tubular sleeve. In 

an exemplary embodiment, the system further includes means for radially expanding and 

plastically deforming at least a portion of the expandable tubular member while 

simultaneously radially expanding and plastically defonning at least a portion of the 

expandable tubular sleeve. In an exemplary embodiment, the system further includes 

means for radially expanding and plastically defomiing another portion of the expandable 

tubular member after radially expanding and plastically deforming the portion of the 

expandable tubular sleeve. In an exemplary embodiment, at least a portion of the 

expandable tubular member has a higher ductility and a lower yield point prior to the radial 

expansion and plastic deformation than after the radial expansion and plastic defomnation. 

In an exemplary embodiment, at least a portion of the expandable tubular sleeve has a 

higher ductility and a lower yield point prior to the radial expansion and plastic deformation 
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than after the radial expansion and plastic deformation. In an exemplary embodiment, the 
wall thickness of the expandable tubular sleeve is variable. In an exemplary embodiment, 
the system further includes means for sealing an interface between the exterior surface of 
the expandable tubular sleeve and the interior surface of the expandable tubular member. In 
an exemplary embodiment, the system further Includes means for pulling the adjustable 
expansion device through the expandable tubular member. In an exemplary embodiment, 
the system further includes means for pulling the adjustable expansion device through the 
expandable tubular member using fluid pressure. 

[00613] An apparatus for radially expanding an expandable tubular member has been 
described that includes an expandable tubular member; a locking device positioned within 
the expandable tubular member releasably coupled to the expandable tubular member; an 
actuator positioned within the expandable tubular member coupled to the locking device; a 
tubular support member positioned within the expandable tubular member coupled to the 
actuator; and an adjustable expansion device positioned within the expandable tubular 
member coupled to the tubular support member. In an exemplary embodiment, at least a 
portion of the expandable tubular member has a higher ductility and a lower yield point prior 
to the radial expansion and plastic deformation than after the radial expansion and plastic 
deformation. In an exemplary embodiment, the apparatus further includes an expandable 
tubular sleeve coupled to an end of the expandable tubular member that receives the 
adjustable expansion device. In an exemplary embodiment, at least a portion of the 
expandable tubular sleeve has a higher ductility and a lower yield point prior to the radial 
expansion and plastic defonmation than after the radial expansion and plastic defonmation. 
In an exemplary embodiment, the apparatus further includes means for transmitting torque 
between the expandable tubular member and the tubular support member. In an exemplary 
embodiment, the apparatus further includes means for pressurizing the interior of the tubular 
support member. In an exemplary embodiment, the actuator includes means for displacing 
the adjustable expansion device relative to the expandable tubular member to radially 
expand and plastically deform the expandable tubular member. In an exemplary 
embodiment, the actuator further includes means for pulling the adjustable expansion device 
through the expandable tubular member to radially expand and plastically deform the 
expandable tubular member. In an exemplary embodiment, the actuator further includes 
fluid powered means for pulling the adjustable expansion device through the expandable 
tubular member to radially expand and plastically deform the expandable tubular member. 
In an exemplary embodiment, the apparatus further includes means for adjusting the size of 
the adjustable expansion device. 

[00614] An apparatus for radially expanding an expandable tubular member has been 

described that includes an expandable tubular member; a locking device positioned within 
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the expandable tubular member releasably coupled to the expandable tubular memben an 
actuator positioned within the expandable tubular member coupled to the locking device; a 
tubular support member positioned within the expandable tubular member coupled to the 
actuator; an adjustable expansion device positioned within the expandable tubular member 
coupled to the tubular support memben an expandable tubular sleeve coupled to an end of 
the expandable tubular member that receives the adjustable expansion device; means for 
transmitting torque between the expandable tubular member and the tubular support 
member; means for pressurizing the interior of the tubular support member; means for 
adjusting the size of the adjustable expansion device; and fluid powered means for pulling 
the adjustable expansion device through the expandable tubular member to radially expand 
and plastically defomn the expandable tubular member, wherein at least a portion of the 
expandable tubular member has a higher ductility and a lower yield point prior to the radial 
expansion and plastic defomiatlon than after the radial expansion and plastic deformation; 
and wherein at least a portion of the expandable tubular sleeve has a higher ductility and a 
lower yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. 

[00615] A method for radially expanding a tubular member has been described that 
includes positioning an expandable tubular member, an expandable tubular sleeve, and an 
adjustable expansion device within a preexisting structure; increasing the size of the 
adjustable expansion device to radially expand and plastically deform at least a portion of at 
least one of the expandable tubular member and the expandable tubular sleeve; and radially 
expanding and plastically deforming at least another portion of the expandable tubular 
member using the adjustable expansion device. In an exemplary embodiment, at least a 
portion of the expandable tubular member has a higher ductility and a lower yield point prior 
to the radial expansion and plastic deformation than after the radial expansion and plastic 
deformation. In an exemplary embodiment, at least a portion of the expandable tubular 
sleeve has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. In an exemplary 
embodiment, the method further Includes pulling the adjustable expansion device through 
the expandable tubular member. In an exemplary embodiment, the method further includes 
pulling the adjustable expansion device through the expandable tubular member using fluid 
pressure. 

[00616] A system for radially expanding a tubular member has been described that 

includes means for positioning an expandable tubular member, an expandable tubular 

sleeve, and an adjustable expansion device within a preexisting structure; means for 

increasing the size of the adjustable expansion device to radially expand and plastically 

deform at least a portion of at least one of the expandable tubular member and the 

171 



wo 2005/024170 



PCT/US2004/02883] 



expandable tubular sleeve; and means for radially expanding and plastically defornning at 
least another portion of the expandable tubular member using the adjustable expansion 
device. In an exemplary embodiment, at least a portion of the expandable tubular member 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic defomnation. In an exemplary 
embodiment, at least a portion of the expandable tubular sleeve has a higher ductility and a 
lower yield point prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. In an exemplary embodiment, the system further 
includes means for pulling the adjustable expansion device through the expandable tubular 
member. In an exemplary embodiment, the system further includes means for pulling the 
adjustable expansion device through the expandable tubular member using fluid pressure. 
[00617] It is understood that variations may be made in the foregoing without 
departing from the scope of the invention. For example, the teachings of the present 
illustrative embodiments may be used to provide a wellbore casing, a pipeline, or a structural 
support Furthemnore, the elements and teachings of the various illustrative embodiments 
may be combined in whole or in part in some or all of the illustrative embodiments. In 
addition, one or more of the elements and teachings of the various illustrative embodiments 
may be omitted, at least in part, and/or combined, at least in part, with one or more of the 
other elements and teachings of the various illustrative embodiments. 
[00618] Although illustrative embodiments of the invention have been shown and 
described, a wide range of modification, changes and substitution is contemplated in the 
foregoing disclosure. In some instances, some features of the present invention may be 
employed without a corresponding use of the other features. Accordingly, it is appropriate 
that the appended claims be construed broadly and In a manner consistent with the scope of 
the invention. 
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What /s ctai/ned is: 

1. A method of forming a tubular »ner within a preexisting structure, comprising: 
positioning a tubular assembly within the preexisting stoicture; and 
radially expanding and plastically deforming the tubular assembly within the 

preexisting structure; 
wherein, prior to the radial expansion and plastic defonnation of the tubular 

assembly, a predetermined poriion of the tubular assembly has a lower yield 

point than another portion of the tubular assembly. 
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2. The method of claim 1 , wherein the predetermined portion of the tubular assembly 
has a higher ducb'lity and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 

3. The method of Claim 1 , wherein the predetermined portion of the tubular assembly 
has e higher ductility prior to the radial expansion and plastic deformation than after the 
radial expansion and plastic deformation. 

4. The method of Claim 1 , wherein tha predetermined portion of the tubular assembly 
has a lower yield point prior to the radial expansion and plastic deformation than after the 
radial expansion and plastic deformation. 

5. The method of claim 1 , wherein the predetermined portion of the tubular assembly 
has a larger inside diameter after the radlai expansion and plastic defonnation than other 
portions of the tubular assembly. 

6. The method of claim 5, further compnsing: 

positioning another tubular assembly within the preBxisting sinjcture in overlapping 

relation to the tubular assembly; and 
radiatty expanding and plastjcaUy cteforming the other tubular assembly within the 

preexisting structure; 
wherein, prior to the radial expansion and plastic defonmalion of the tubular 

assembly, a predetermined portion of the other tubular assembly has a lower 

yield point than another portion of the other tubular assembly. 

7. The method of daim 6. wherein the inside diameter of the radially expanded and 
plaslically deformed other portion of the tubular assembly is equal to the Inside diameter of 
the radially expanded and plastically deformed other portion of the other tubular assembly. 

8. The method of claim 1 , wherein the predetermined portion of the tubular assembly 
comprises an end portion of the tubular assembly. 

9. The method of daim 1. wherein the predetermined portion of the tubular assembly 
comprises a plurality of predetermined portions of the tubular assembly. 
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10. The method of claim 1. wherein the predeteWlned porton of the tubular assembly 
oomprfses a plurality of spaced apart predetemiine d portions of the tubular assembly. 

1 1 . The method of claim 1 , v^erein the other pprllon of the tubular assembly comprises, 
an end portion of the tubular assembly. 

1 2. The method of claim 1 , wherein the other portion of the tubular assembly comprises 
a plurality of other portions of the tubular assembly . 



13. The method of claim 1, wherein the other 
a plurality of spaced apart other portions of the 



pbrtion of the tubular assembly oomprtses 
tubplar assembly. 



14. The method of claim 1, wherein the tubular 
members coupled to one another by correspondini i 



15. The method of claim 14, wherein the tubular 
portions of the tubular assemt>ly; and wherein the 
portion of the tubular assembly. 



16. The method of daim 14, wherein one or more of the tubular couplings comprise the 
predetermined portions of the tubular assembly. 

17. The method of claim 14, wherein one or mipre of the tubular members comprise the. 
predetermined portions of the tubular assembly. 

18. The method of daim 1, wherein the predetermined portion of the tubular assembly 
defines one or more openings. 

19. The method of daim 18, wherein one or more of the openings comprise slots 

20. The method of daim 1 8, wherein the aniso[ropy for the predetermined portion of the 
tubular assembly is greater than 1 . 



assembly comprises a plurality of tubular 
tubular couplings. 



couplings comprise the predetemiined 
\ ubular members comprise the other 
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21 . The method of clainn 1 . wherwi the anieotn^py for the predetermined portion of the 
' tubular assamt>ly is greater than 1. 

22. The method of claim 1 , wherein the strain hbrdening exponent for the predetermined 
portion of the tubular assembly is greater than 0.12. 



anisotropy 



23. The method of claim 1 , wherein the 
tubular assembly is greater than 1; and wherein 
predetermined portion of the tubular assembly is 



for the predetermined portion of the 
the strain hardening exponent for the- 
greater than 0.12. 



24. The method of claim 1 » wherein the 
comprises a first steel alloy comprising: 0.065 % 
% SI, 0.01 % Cu, 0,01 % HI and 0.02 % Cr. 



predetermined portion oT the tubular assembly 
1.44 % Mn, 0.01 % P. 0.002 % S. 0.24 



25. The method of dalm 24, wherein the yield 
tubular assembly is at most at>out 46.9 ksi prior to 
deformation; and wherein the yield point of the 
assembly is at least about 65.9 ksl after the radial 



26. The method of dafm 24. wharein the yield 
tubular assembly aher the radiaf expansion and plastic 
greater than the yield pc»nt of the predetenmined portion 
radial expansion and plastic deformation. 



27. The method of claim 24. wherein the anisotropy 
tubular assembly, prior to the radial expansion anc 



28. The method of daim 1, wherein the 
comprises a second steel alloy comprising: 0.18 ^ 
0.29 % Si. 0.01 % Cu, 0.01 % Ni. and 0.03 % Cr. 



29. The method of daim 28. wherein the yield 
tubular assembly is at most about 57.8 ksl prior to 



l^int of the predetermined portion of the 
the radial expansion and plastic 
pre jetermlned portion of the tubular ■ 
mansion and plastic deformation.. 



I >oint of the predetermined portion of the 
defomiation is at least about 40 % 
of the tubular assembly prior to the 



of the predetermined portion of the 
plastic deformation, is about 1 .48. 



predetermined portion Of the tubular assembly 
C, 1.2B % Mn. 0.017 % P. 0,004 % S, 



1 >oint of the predetermined portion of the 
the radial expansion and plastic 
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deformation; and wherein the yield point of the pradetermlned portion of the tubular 
assembly is at least about.74.4 tei after the radial expansion and plastic deformation. 

30. The method of dalm 28. wherein the yield poW of the predetennined portion of the 
tubular assembly after the radial expansion and plastic defomnation is at least about 28 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic defomiatton. 

31 • The method of claim 28, wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic defonmatlon, Is about 1.04. 

32. The method of claim 1 , wherein the predetennined portion of the tubular assembly 
comprises a third steel alloy comprising: 0.08 % C, 0.82 % Mn, 0.006 % P. 0.003 % S, 0.30 
% Si, 0.16 % Cu, 0.05 % Ni, and 0.05 % Cr. 



33. The method of claim 32, wherein the anisotropy of the predetenmined portion of the 
tubular assembly, pnor to the radial expansion and plastic defonmatlon, is about 1.92. 

34. The method of claim 1 . wherein the predetenmined portion of the tubular assembly 
comprises a fourth steel atfoy comprising: 0.02 % C, 1 .31 % Mn, 0.02 % P, 0.001 % S, 0.45 
% Si. 0.1 % Mi, and 18.7 % Cr. 



35. The method of dalm 34, wherein the anisotropy of the predetennined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation. Is about 1.34. 

36. The method of claim 1, whe.rein the yfeld point of the predetermined portion of the 
tubufar assembly is at most about 46.9 ksi prior to the radial expansion and plastic 
defonmatlon: and wherein the yield point of the predetennined portion of the tubular 
assembly is at least about 65.9 ksi after the radial expansion and plastic defonnation. 

37. The method of claim 1 . wherein the yield point of the predetennined portion of the 
tubular assembly after the radial expansion and plastic defonnalion is at least about 40 % 
greater than the yield point of the predetennined portion of the tubular assembly prior to the 
radial expansion and plastic defomnatlon. 
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38. The method of daim 1 » wherein the anlsotropy of the predetermined portion of the 
tubular assembly, prfor to the radial expansion and plastic deformation, is at least about 
1.48. 

39. The method of dalm 1 , wherein the yield point of the predetermined portion of the 
tubular assembly is at most about 57.8 ksl prior to the radial expansion and plastic 
deformation; and wherein the yield point of the predetomnlned portion of the tubular 
assembly is at least about 74.4 ksl after the radial expansion and plastic deformation. 

40. The method of daim 1, wherein the yield point of the predetermined portion of the 
tubular assembly after the radial expansion and plastic deformation ie at tedsi about 28 % 
greater than the yield point of the predetermined portion of the tubular assembly, prior to the 
radial expansion and pla$tlc deformation. 

41 . The method of dalm 1 . wherein the anisotrbpy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic defonnatlon, is at least about 
1.04. 

42. The method of dalm 1 , wherein the anlsotropy of the predetermined portion of the 
tubular assembly, prior to ttie radial expansion and plastic deformation, is at least about 
1.92. 

43- The method of daim 1, wherein the anlsotropy of the predetemnlned portkm of the 
tubular assembly, prior to tho radial expansion and plastic defonnafion. Is at least about 
1.34. 

44. The method of daim 1, wherein the anisoiropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, ranges from about 
1.04 to about 1.92. 

45. The method of claim 1 . wherein the yield point of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, ranges from about 
47.6 ksl to about 61 .7 ksi. 
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46. The method of piaim 1 » wherein the expandability coefficient of the predetermined 
portion of the tubular assembly, prior to the radial expansion and plastic deformation, is 
greater than 0.12. 

47. The method of claim 1, wrherein the expandability coefficient of the predetermined 
portion of the tubular assembly is greater than the expandability coefficient of the other ' 
portion of the tubular assembly. 

48. The method of claim 1, wherein the tubular assembly comprises a wellbore casing. 

49. The method of daim 1. wherein the tubular assembly comprises a pipeline. 

50. The method of daim 1 . wherein the tubular assembly comprises a structural support 

51 . An expandable tubular member comprising a steel alloy comprising: 0.065 % C, 1.44 
% Mn, 0.01 % P, 0.002 % S. 0.24 % Si, 0.01 % Cu. 0.01 % Ni\ and 0.02 % Cr. 

52. The tubular member of daim 51 , wherein a yield point of ihe tubular member is at 
most atx>ut 46.9 Icsi prior to a radial expansion and plastic deformation; and wherein a yield 
point of the tubular member Is at feast about 65.9 Icsi after tlie radial expansion and plastic 
deformatioa 

53. The tubular mernber of daim 51 . wherein the yield point of the tubular member after • 
the radial expansion and plastic deformation is at least about 40 % greater than the yield 
pexnt of the tubular member prior to the radial expansion ar^d plastic deformation, 

54. The tubular member of daim 51 . wherein the anisotropy of the tubular member, prior 
to a radial expansion and plastic defonmatlon. Is about 1.48. 

55. The tubular meniber of claim 51 , wherein the tubular member comprises a wellbore 
casing. 

56. The tubular member of daim 51 , wherein the tubular member comprises a pipeline. 
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57. The tubular member of dalm 51 . wherein *the tubular member comprises a structural 
support 

58. An expandable tubular nnember comprising a steel alloy comprising: 0. 1 8 % C.1 .28 
% Mn. 0.017 % P, 0.004 % S, 0.29 % SI, 0.01 % Cu. 0.01 % Nl, and 0.03 % Cr. 

59. The tubular member of claim 58, wherein a yield point of the tubular member is at . 
most about 57.8 ksl prior to a radial expansion arid plastic deformation; and wherein the 
yield point of the tubutor member is at least about 74.4 ks! after the radial expansion and 
plastic deformation. 

60. The tubular men^r of claim 58, wherein a yield point of the of the tubular member 
after a radial expansion aixl plastic defomiation is at least about 28 % greater than the yield 
potntof the tubular member prior to the radial expansion and plastic deformation. 

6 1 . The tubular member of claim 58, wherein the anisoiropy of the tubular member, prtor 
to a radial expansion and plastic deformation. Is about 1 .04. 

62. The tutHilar member of claim 68, wtierein the tubular member comprises a wellbore 
casing. 

63. The tubular memt)er of claim 58» wherein the tubular member comprises a pipeline. 

64. The tubular member of dalm 58» wherein'the tubular member comprises a structural 
support 

65. An expandable tubular member comprising a steel alloy comprtsing: 0.08 % C. 0.82 
% Mn. 0.006 % P. 0.003 % S, 0.30 % SI. 0.16 %.Cu. 0.05 % N?, and 0.05 % Cr. 

66. The tubular member of daim 65, wherein the anisotropy of the tubular member, prior 
to a radial expansion and plastic defonmatlon» Is about 1.92. 
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67. The tubular member of clafm 65, wherein the tubular member comprises a wellbore 
casing. 

68. The tubular member of claim 65, wherein the tubular member compnses a pipeline. 

69. The tubular member of daim 65, wherein the tubular member comprises a structural 
support. 

70. An expandable tubular member comprising a steel alloy comprising: 0.02 % C, 1 .31 
% Mn, 0.02 % P. 0.001 % S, 0.45 % SI, 9.1 % Nl. and 16.7 % Cr. 

71 . The tubular member of claim 70, wherein the anisotropy of the tubular member, prior 
to a radial expansion and plastic defomnation. Is about 1.34. 

72. The tubular member of claim 70, wherein the tubular member comprises a wellbore 
casing. 

73. The tubular member of claim 70, wherein the tubular member comprises a pipeline. 

74. The tubular member of dalm 70. wherein the tubular member comprises a structural 
support 

75. An expandable tubular member, wherein the yield point of the expandable tubular 
member is at most about 46.9 ksi prior to a radial expansion and plastic deformation; and 
wherein the yield point of the expandable tubular member Is at least about 65.9 ksi after the 
radial expansion and plastic defomnatlon. 

76. The tubular member of claim 75. v^ereln the tubular member comprises a wellbore 
casing. 

77. The tubular member of claim 76, wherein the tubular member comprises a pipeline. 

78. The tubular member of claim 76. wherein the tubular memt^er comprises a structural 
support. 
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79. An expandable lubtdar member, wherein a yield point of the expandable tubular 
member after a radial expansion and plastic defomr\ation id at least about 40 % greater than 
the yield point of the expandable tubular member prior to the radial expansion and plastic 
defomrtatlon. 

80. The tubular member of claim 79. wherein the tubular member comprises a wellbore 
casing. 

81 . The tubular member of claim 79, wherein the tubular member comprises a pipeline. 

82. The tubular member of claim 79, wherein the tubular member comprises a structural 
support - 

83. An expandable tubular member, wherein the anisotropy of the expandable tubular 
member, prior to the radial expansion and plastic defomiatlon, Is at least about 1 .48. 

84. The tubular member of daim 83, wherein the tubular member comprises a wellbore 
casing, 

85. The tubular member of dalm 83. wherein the tubular member comprises a pipeline. 

88. The tubular member of dalm 83, wherein the tubular member comprises a structural 
support. 

87. An expandable tubular member, wherein the yield point of the expandable tubular 
member Is at most about 57.8 ksl prior to the radial expansion and plastic deformation; and 
wherein the yield point of the expandable tubular member Is at least about 74.4 ksl after the 
radial expansion and plastic deformation. 

88. The tubular member of claim 87. wherein the tubular member comprises a wellbore 
casing. 

89. The tubular member of daim 87. wherein the tubular member comprises a pipeline. 
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90. The tubular member of claim 87, wherein the tubular member comprises a structural 
support 

91. An expandable tubular member, wherein the yield point of the expandable tubular 
member after a radial expansion and plastic deformation is at least about 28 % greater than 
the yield point of the expandable tubular member prior to the radial expansion and plastic 
deformation. 

92. The tubular member of dalm 91 , wherein the tubular member comprises a wallboro 
casing. 

93. The tubular member of claim 91 . wherein the tubular member comprises a pipeline. 

94. The tubufar member of claim 91 . wherein the tubular member comprises a structural 
support 

95. An expandable tubular nr^ember. wherein the anisotropy of the e)qpand0ble tubular 
member, prior to the radial expansion and plastic defomiatlon. Is at least about 1.04. 

96. The tubular member of daim 95. wherein the tubular nrwmber comprises a wellbore 
casing. 

97. The tubular member of claim 95. wherein the tubular member comprises a pipeline. 

: 98. The tubular member of claim 96, wherein ttie tubular member comprises a sUuctural 
support 

99. An expandable tubular member, wherein the anisotropy of the expandable tubular 
member, prior to the radial expansion and plastic defonmation. is at least about 1.92. 

1 00. The tubular member of dalm 99, wherein the tubular member comprises a weHbore 
casing. 
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101 . The tubular member of claim 99» wherein the tubular member comprises a pipeline. 

102. The tubular member of claim 99» wherein the tubular member comprises a stnictural 
support 

103. An expandable tubular member, wherein the anisotropy of the expandable tubular 
member, prior to the radial expansion and plastic deformation. Is at least about 1 .34. 

104. The tubular member of claim 103. wherein the tubular member comprises a weltbore 
casing. 

1 05. The tubular member of claim 103, wherein the tubular member comprises a pipeline. 

1 06. The tutHjIar member of daim 103, wherein the tubular member comprises a structural 
support 

107. An expandable tubular rnombar. wherein the anlsotropy of the expandable tubular 
- member, prior to the radial expansion and plastic deformation, ranges from about 1 .04 to 

about 1.92. 

108. The tubular member of claim 107, wherein the tubular member comprises a wellbore 
casing. 

- 1 09. The tubular member of claim 1 07, wherein the tubular member comprises a pipeline. 

110. The tubular member of daim 107* wherein the tubular member comprises a structural 
support. 

111. An expandable tubular member, wherein the yield point of the expandable tubular 
member, prior to the radial expansion and plastic deformation, ranges from about 47.6 ksi to 
about 61.7 ksi. 

112. The tubular mBrTi>Br of daim 111, wherein the tubular member comprises a wellbore 
casing. 
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1 1 3. The tubular member of claim 111. wherein the tubular member comprises a pipeline. 

1 14. The tubufar member of claim ill, wherein the tubular member comprises a structural 
support 

115. An expandable tubufar member, where(n the expandability coefficient of the 
expandable tubular member, prior to the radial expansion and plastic deformation, is greats 
than 0.12. 

116. The tubular member of claim 115, wherein the tubular member comprises a weHbore 
casing. 

117. The tubular member of claim 1 15» wherein the tubular member comprises a pipeline. 

118. The tubular member of claim 115. wherein the tubular member comprises a staictural 
support 

119. An expandable tubular member, wherein the expandability coefficient of the 
expandable tubular member is greater than the expandability coefficient of another portion of 
the expandable tubular member. * 

1 20. The tubular member of claim 119. wherein the tubular miember comprises a welibore ^ 
casing. 

121 . The tubular member of claim 119, whenein the tubular member comprises a pipeline. 

122. The tubular member of daim 118, wherein the tubular member comprises a structural 
support 

123. An expandable tubular member, wherein the tubular member has a higher ductility 
and a tower yield point prior to a radial expansion and plastic deformation than after the 
radial expansion and plastic defbnmatlon. 
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124. The tubular membsr of claim 1 23, wherein the tubular member comprises a wellbore 
casing. 

1 25. The tubular memt>er of dalm 123, wherein the tubular member comprises a pipeline. 

1 20. The tubular member of daim 1 23, wherein the tubular member comprises a structural 
support 

1 27. A method of radially expanding and plastically deforming a tubular assembly 
comprising a fiTBt tubular member coupled to a second tubular member, comprising: 

radially expanding and plastlcatly deforming ths tubular assembly within a preexisting 
structure; and 

using less power to radially exparKi each unit length of the first tubular member than 
to radlaUy expand each unit length of the second tutnjlar member. 

128. The method of claim 127. wherein the tubular memt>er comprises a wellbore casing. 

129. The method of claim 1 27. wherein the tubular member comprfses a pipeline. 

130. The method of claim 127, wherein the tubular memt>er comprises a stnictural • 
support 

131. A system for radially expanding end plastically deforming a tubular assembly 
comprising a first tubi^r member coupled to a second tubular .member, comprising: 

means for radially expanding the tubular assembly within a preexisting stnjcture; and 
means for using less power to radially expand each unit length of the first tubular 

member than to radially expand each unit length of the second tubular 

member. 

1 32. The system of daim 1 31 , wherein the tubular member comprises a wellbore casing. 

133. The system of claim 131 . wherein the tubular member comprises a pipeline. 
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1 34. The system of ctalm 1 31 » wherein the tubular member comprises a structural 
support. 

135. A method of manufacturing a tubutdr member, comprising: 

processing a tubular member until the tubular member is characterized by one or 

more Intermediate characteristics; 
positioning the tubular member within a preexisting structure; and 
processing the tubular member within the preexisting structure until the tubular 

memtier is characterized one or more final characteristics. 

136. The method of claim 135« wherein the tubular member comprises a welltx^re casing. 

137. The method of claim 135, wherein the tubular member comprises a pipeline. 

138. The method of claim 135, wherein the tubular memt>er comprises a structural 
support 

1 39. The method of dalm 1 35, wherein the preexisting structure comprises a wellbore that 
traverses a subterranean formation. 

140. The method of claim 135, wherein the characteristios are selected fiom a group 
consisting of yield point and ductility. 

141 . The method of claim 135, wtierein processing the tubular member within Ihe 
preexisting structure until the tubular member is characterized one or more final 
characteristics comprises: 

radially expanding and plastically deforming the tubular member within the 
preexisting structure. 

142. An apparatus, comprising: 

an expandable tubular assembly; and 

an expansion device coupled to the expandable tubular assembly; 
wherein a predetermined portion of the expandable tubular assembly has a lower 
yield point than another portion of the expandable tubular assembly. 



SUBSTITUTE SHEET (RULE 26) 



wo 2005/024170 



PCT/US2004/028831 



143. The apparatus of daim 142, wherein the expansion device oompnses a rotary 
e)q3ansion device. • - 

144. The apparatus of daim 142. wherein the expansion device comprisee an axially 
displaceable expansion device. 

145. The apparatus of dahn 142, wherein the expansion device comprises a recfprocating 
expansion device, 

14B. The apparatus of daim 142. wherein the expariston device oorrq;>r1»BS a h'ydroforming 
expansion device. 

147. The apparatus of daim 142. wherein the expansion device comprtees an Impulsive * 
force expansion device. 

14d. The apparatus of daim 142. wherein the predetermined portion of the tubular 
assembly has a higher dudility and a lower yield point than another portion of the - 
exparxlabte tubular assembly. 

149. The apparatus of claim 142, wherein the predetermined portion of the tubular 
assembly has a higher dudtli^ than another portion of the expandable tubular assembly. 

1 50. The apparatus of daim 142. wherein the predetenmined portion' of the tubular 
assembly has a lower yield point than another portion of the expandable tubular assembly. 

1 51 . The apparatus of daim 1 42. wtierein the predetennnined portion of the tubular 
assembly comprises an end portion of the tubular assembly. 

152. The apparatus of claim 142« wherein the predetermined portion of the tubular 
assembly comprises a plurality of predetermined portions of the tubular assembly. 
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153. The apparatus of claim 142, wherein the predetermined portion of the tubular 
assembly comprisas a plurality of spaced apart predetermined portions of the tubular 
assembly. 

154. The apparatus of claim 142, wherein the other portion of the tubular assembly 
comprises an end portion of the tubular assembly. 

155. The apparatus of claim 142, wherein the other portion of the tubular assembly 
comprises a plurality of other portions of the tubular assembly. 

156. . The apparatus of dalm 142, wherein the other portion of the tubular assemtily 
comprises a plurality of spaced apart other portions of the tut>ular assembly. 

157. The apparatus of claim 142. wherein tha tubular assembly comprises a plurality of 
tubular memtiers coupled to one another by corresponding tubular couplings. • 

1 58. The apparatus of claim 1 57, wherein the tubular couptir>g8 comprise the 
predetermined portions of the tubular assembly; and wherein 4he tubular members comprise 
the other portion of the tubular assembly. 

159. The apparatus of, dalm 157, wherein one or nnore of the tubular couplings compriae * * 
the predetermined portions of the tubular assembly. 

1 60. The apparatus of dalm 1 57. wherein one or more of the tubular members comprise 
the predetermined portons of the tubular assembly, 

161 . The apparatus of daim 142» wherein the predetermined portion of the tubular 
assembly defines one or more openings. 

1 62. Tha apparatus of claim 161. wherein one or more of the openings comprise slots. 

163. The apparatus of claim 161. wherein the anisotropy for the predetermined portion of 
tha tubular assembly Is greater than 1 . 
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164. TKe apparatus of claim 142, wherein the anisotropy for the predetermined portbn of. 
the tubular a$sambly.ls greater ttian 1 . 

165. The apparatus of cla/m 142, wherein the strain hardening exponent for the 
predetenmlned portion of the tubular assembly is greater ttian 0.12. 

1 66. The apparatus of claim 142, wherein the anlsotropy for the predetermined portion of 
tha tubular assembly is greater than 1; and wherein tha strain hardening exponent for the 
predetermined portion of the tubular assembly is gnsater than 0. 1 2. 

167. The apparatus of daim 142. wherein the predetermined portion of the tubular 
assembly comprises a first steel alloy Comprlslr>g: 0.065 % C, 1.44 % Mn, 0.01 % P. 0.002 %■ 
S, 0.24 % Si, 0.01 % Cu, 0.01 % Ni, and 0.02 % Cr. 

168. The apparatus of claim 167, wtien^ln the yield point of the predetermined portion of 
the tubular assembly Is at most about 46.9 ksi. 

169. The apparatus of dalm 167, wherein the anisotropy of tha predetermined portion of 
the tubular assembly Is about 1.48. 

170. The apparatus of daim 142, wherein the predetermined portion of the tubular - . 
assembly comprises a second steel alloy comprising: 0.18 % C, 1.28 % Mn, 0.017 % P, 
0.004 % S, 0.29 % Si, 0.01 % Cu. 0.01 % Ni, and 0.03 % Cr. 

171. The apparatus of dalm 170. wherein tha yield point of the predetermined portion of . 
the tubular assembly (s at most about 57.6 Ksi. 

172. The apparatus of daim 170, wherein the anlsotropy of the predetermined portion of . 
the tubular assembly Is about 1 .04. 

173. The apparatus of dairn 142, wherein the predeterrrrined poriion of the tubular 
assembly comprises a third steel alloy compnsing: 0.08 % C, 0.82 % Mn, 0.006 0.003 
% 5, 0.30 % SI, 0.16 % Cu, 0.05 % Ni. and 0.05 % Cr. 



SUBSTITUTE SHEET (RULE 26) 

190 



wo 2005/024170 



PCT/US2004/028831 



174. The apparatus of claim 173, wherein tho anisotropy of the predetermined portion of 
the tubular assembly Is about I.OZ 

175. The apparatus of datm 142. wherein the predetenmined portion of the tubular • . 
assembly comprises a four^ steel alloy compHsing: 0.02 % C. 1.31 % Mn, 0.02 % P». 0.001 
% S. 0.45 % SI, 9.1 % Nl. and 18.7 % Cr. 

176. The apparatus of claim 175. wherein the anisotropy of the predetermined portion of 
the tubular assembly is at least about 1 .34. 

1 77. The apparatus of claim 142, wherein the yield point of the predetenmined portion of 
the tubular assembly is at most about 46.9 ksL 

176. The apparatus of ciafm 142, wherein the anisotropy of the predetermined piorlion of 
' the tubular assembly is at least sdaout 1 .48. 

179. The apparatus of claim 142, wherein the yield point of the predetermined portion.of 
the tubular assembly is at most about 57.8 ksi. 

180. The apparatus of claim 142, wherein the anisotropy of the predetermined portion of 
the tubular assembly is at least about 1 .04. . • - ^ . . . 

1 81 . The apparatus of claim 142, wherein the anisotropy of the predetermined portion of , 
the tubular assembly is at least about l .92. 

1 82. ThO apparatus or claim 142» wherein the anisotropy of the predetermined portion of 
the tubular assembly 1$ at least about 1 .34. 

183. The apparatus of claim 142, wherein the anisotropy of the predetermined portion of 
the tubular assembly ranges from about 1 .04 to about 1 .92. 

1 84. The apparatus of claim 142» wherein the yield point of the predetermined portion of 
the tiriHJIar assemt^ly ranges from about 47.6 ksi to about 61.7 ksi. 
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185. The apparatus of daim 142, wherein the expandabitity coaffictent of the 
pradetenmined portion of the tubular assembly greater than 0.12. 

1 86. The apparatus of daim 142, wherein the expandability coefficient of the 
predetermined portion of the tubular dssemtily is greater than the expandability ooefRcient of 
the other portion of the tubular assembly. 

1 87. The apparatus of daim 142, wherein the tubular assembly comprises a wetlt>ore . 
casing. 

1 88. The apparatud of daim 142. wherein the tubular assembly comprises a pipeline. 

1 6d. The apparatus of claim 142. wherein the tubular assembly comprises a structural 
support 

190. An expandable tubular member, wherein a yield point of the expandabio tubular 
member after a radial expansion and plastic deformation is at least about 5.8 % greater than 
the yield point of the expandat>le tutxjtar member prior to the radial expansion and plastic 
deformation. 

191 . The tubular member of daim 190, wherein the tubular memt>er comprises a weilbore 
casing. 

192. The tubular member of daim 190, wherein the tubular member comprises.a pipeline. 

193. The tubular member of daim 190, wherein the tubular member comprises a structural 
support 

1 94. A method of determining the expancteblllty of a selected tubular member, comprising: 
determrning an anisotropy value for the selected tubular rr^mber; 

determining a strain hardening value for the selected tubular member, and 
multiplying the anisotropy value times the strain hardening value to generate an 
e>cpandabt(ity value for the selected tubular member. 



SUBSTITUTE SHEET (RULE 26) 

192 



wo 2005/024 17» 



PCT/US2IMU/028831 



195. The method of dalm 194. wherein an anlsotropy value greater than 0.12 Indicates 
that Ihe tubular member is suitable for radial expansion and plaetic deformation. 

196. The method of dalm 1 94, wherein the tubular memt>er comprldes e welltxsre casing. 

1 97. The method of claim 194. wherein the tubular member comprises a pipeline. 

1 98. The method of claim 1 94, wherein the tubular member compnses a stojctural 
support. 

199. A method of radially expanding and plastically deforming tubular members, 
comprising: 

selecting a tubular memben 

determining an anieotropy value for the selected tubular member; 
determining a strain hardening value for the selecied. tubular member, 
multiplying the anidotropy value times the strain hardening value to generate an 

expandability value for the selected tubular member; and 
If the anlsotropy value Is greater th^n 0.1 2. then radially expanding and plastically • 

deforming the selected tubular member. 

200. The method of claim 199, wherein the tubular member comprises a wellbore casing. 

201. The method of claim 199, wherein the tubular member comprises a pipeline. 

202. The method of daim 1 99. wherein the tubular member comprises a stnjctural 
support. 

203. The method of daim 1 99. wherein radially expandir^ and plastically deforming the 
selected tubular member comprises: 

Inserting the selected tubular member Into a preexisting structure; and 

then radially expanding and plastically deforming the selected tubular member. 

204. The method of dalm 203, wherein the preexisting structure comprises a wellbora that 
traverses a subterranean formation. 
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205. A radially expandable tubular member apparatus comprising: 
a first tubular memben 

a second tutHilar member engaged with the first tubular member fonmSng a joint; and 
a sleeve overlapping and coupling the first and second tubular members at the joint 
wherein, prior to a radial expansion and plastic deformation of the apparatus, a 

predetemnlned portion of the apparatus has a lower yield point than another 

portion of the apparatus. 

208. The apparatus of claim 205. wherein the predetermined portion of the apparatus has 
a higher ductility and a lower yield point prior to the radial expansion and plastic deformation 
than after the radial expansion and plastic deformation. 

207. The apparatus of dalm 205, wherein the predetermined portion of the apparatus has 
a higher ducUllty prior to the radial expansion and plastio defonnation than after the radial . 
expansion and plastic defoimatlon. 

20d. The apparatus of claim 205. wherein the predetermined portion of the apparatus has 
a lower yield point prior to the radral expansion and plastic deformation than after the radial 
expansion and plastic deformation. 

209. The apparatus of claim 205. wherein the predetermined portion of the apparatus has 
a larger Inside diameter after the radial expansion and plastic deformation than other 
portions of the tubular assembly. 

210. The apparatus of daim 209. further comprisir\g: 

positioning another apparatus within the preexisting structure in overlapping relation 

to the apparatus; and 
radially expanding and plastically deforming the other apparatus within the 

preexisting structure; 
wherein, prior to the radial expansion and plastic deformation of the apparatus, a 

predetermined portion of the other apparatus has a lower yield point than 

another portion of the other apparatus. 
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21 1 . The apparatus of claim 210, wherein the Inside diameter of the radially expanded and 
plastically deformed other portion of the apparatus Is equal to the inside diameter of the 
radially expanded and plastically deformed other portion of the other apparatus. 

21 2. The apparatus of dalm 206, wherein the predetermined portion of the apparatus 
comprises an end portron of the apparatus. 

21 3. The apparatus of claim 205. wherein the predetermined portion of the apparatus 
comprises a plurality of predetermined portions of the apparatus. 

214. The apparatus of claim 205, wherein the predetemtlned portion of the apparatus 
comprises a plurality of spaced apart predetermined portions of the apparatus. 

21 5. The apparatus of claim 205. wherein the other portion of the apparahis comprises an 
end portion of the apparatus. 

21 6. The apparatus of dalm 205. wherein the other portion of the apparatus comprises ^ 
plurality of Other portions of the apparatus. 

217. The apparatus of claim 205, wherein the other portion of the apparatus comprises a 
plurality of spaced apart other portions of the apparatus. 

21 8. The apparatus of claim 205, wherein the apparatus comprises a plurality of tubular 
members coupled to one another by corresponding tubular couplings. 

21 9. The apparatus of claim 218, wherein the tubular couplings comprise the 
predetermined portions of the apparatus; and wherein the tubular nwnlws comprise the 
other portion of the apparatus. 

220. The apparatus of claim 21 8, wherein one or more of the tubular couplings comprise 
the predetenmined portions of the apparatus. 

221 . The apparatus of claim 218, wherein one or more of the tubular members comprise 
the predetermined portions of the apparatus. 
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222. The apparatud.of claim 205, wherein the predetermined portion of the apparatus 
dsTined ono or more <^n}ng5. 

223. The apparatus of daim 222, wherein one or more of the openings comprise slots. 

224. TTte apparatus of claim 222. wherein the anisotropy for the predetemruned portion of 
the apparatus Is greater than 1. 

225. The apparatus of claim 205» wherein flie anisotropy for the predetennined portion of 
the apparatus Is greater thar^ 1 .- 

226. The apparatus of daim 205. wherein the strain hardening exponent for the 
predatenmined portion of the apparatus is greater than 0. 1 2. 

227. Tlie apparatus of claim 205. wherein the anisotropy for the predetermined portion of 
the apparatus is greater than 1 ; and wherein the strain hardening exponent for the 
predetermined portion of the apparatus is greater than 0.12- 

228. The apparatus of daim 205, wherein the predetermined portion of the apparatus 
comprises a first steel alloy comprising: 0.065 % C, 1.44 % Mn. 0.01 %. P, 0.002 % S, 0.24* 
% Si. 0.01 % Cu. 0.01 % Nf. and 0.02 % Cr. 

229« The apparatus of datm 228, wherein the yield point of the predetermined portion ol 
the apparatus Is at most alTOUt 46.9 ksl prior to the radial expansion and plastic defomnation; 
and wherein the yield point of the predetermined portion of the apparatus is at least akXHJt 
65.9 ksi after the radial expansion and plastic deforrttation. 

230. The apparatus of claim 226. wherein the yield point of the predetermined portion of 
the apparatus after the radial expansion and plastic deformation is at least atx>ut 40 % 
greater than the yield point of the predetermined portion of the apparatus prior to the radial 
expansion and plastic deformation. 
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231 . The apparatus of dalm 228, wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation. Is about l.4a. 

232. The apparatus of daim 205» wherein the predetem)ined portion of the apparatus 
comprises a second steel alloy comprising: 0.18 % C, 1.28 % Mn, 0.017 % P, 0.004 % S, /, 
0.29 % Si. 0.01 % Cu, 0.01 % Ni, and 0.03 % Cr. 

233. The apparatus of dalm 232, wherein the yield point of the predetermined portion of 
the apparatus Is at most about 57.8 ksi prior to the radial expansion and plastic deformation; 
and wherein the yield point of the predetermined portion of the apparatus Is at least about 
74.4 ksf after the radial expansion and plastic dafomnattbn. 

234. The apparatus of claim 232. wherein the yield point of the predetermined portion of - 
the apparatus after the radial expansion and plastic deformation is at least about 28 % 
greater than the yield point of the predetermined portion of the apparatus prior to the radial 
expansion and plastic deformation. 

235. The apparatus of dalm 232, wherein the anisotropy of the predetenmined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is about 1 .04. 

236. The apparatus of daim 205, wherein the predetermined portion of the apparatus 
comprises a third steel alloy comprising: 0.08 % C» 0.82 % Mn. 0.006 % P, 0.003 % S, 0.30 
% SI, 0.16 % Cu. 0.05 % Ni, and 0.05 % Cr. 

237. The apparatus of claim 236, wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is about 1.92. 

238. The apparatus of claim 205, wherein the predetermined porUon of the apparatus 
comprises a fourth steel alloy comprising: 0.02 % C, 1.31 % Mn, 0.02 % P, 0.001 % S, 0.45 
% Si. 9.1 % Ni, and 18.7 % Cf. 

239. The apparatus of dalm 238, wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is about 1.34. 
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240. The apparatus of daim 205. wherein Ihe yteW point of tho predeterminBd portion of 
the apparatus is at most about 46.9 ks! prior to the radial expansion and plastic defonratlon; 
and wherein the yield point of the predetermined portion of the apparatus is at least at>out 

* 65.Q lisi after the radial expansion arid plasUc defonmatlon. 

241 . The apparatus of daim 205, wherein the yield F>oint of the predetermined portion of 
the apparatus after the radfal expansion and plasUc deformation Is at least about 40 % 
greater than the yield point of the predetermined portion of the apparatus prior to the mdlal- 
expansion and plastic defomnatlon. 

242. The apparatus of daim 205, wherefn the anlsotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is at least about 1.48. . 

243. The apparatus of datm 205, wherein the yield point of the predetermined portion of 
the apparatus is at most about 57.8 ksi prior to the radial expansion and plastic d^ormation; 
and wherein the yield point of the predetemnlned portion of the apparatus Is at least about 
74.4 ksl arter the radial expansion and plastic deformation. 

244. The apparatus of daim 205. wherein the ylekJ point of the predetermined portion of 
the apparatus after the radial expansion and plastic dafonnaation is at least about 28 % v 
greater than the yield point of the predetermined portion of the apparatus prior to the radial 
expartston and plastic deformation. 

245. The apparatus of daim 205, wherein the antsotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is at least about 1.04. 

246. The apparatus of daim 205» v^erein the anlsotropy of the predetermined portion of 
me apparatus, prior to the radial expansion and plastic deformation. Is at least about 1.92. 

247. The apparatus of daim 205, wherein the anlsotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plasfic deformation, is at least about 1.34. 



SUBSTITUTE SHEET (RULE 26) 
198 



wo 2005/024170 



PCTAJS2004/D28831 



248. Tha apparatus of claim 205, wherein the anlaotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plaBtic defonmaton, ranges from about 1.04 
to about 1.92. 

249. The apparatus of claim 205, wherein the yield point of the predetennined portion of 
the apparatus, prior to the radial expansion and plastic deformation, ranges from about 47.6 
ks)toaboutei.7ksl. 

250. The apparatus of daim 205, wherein the expandability coeffident of the 
predetermined portion of the apparatus, prior to the radial e^rpanslon and plastic * 
deformation, is ^aterthan 0.12. 

251 . The apparatus of daim 205. wherein the expandability coefficient of the 
predetermined portion of the apparatus Is greater than the expandability coeffident of the 
other portion of the apparatus. 

252. The apparatus of daim 205, wherein the apparatus comprises a wellbor© casing. 

253. The apparatus of daim 205, wherein the apparatus comprises a pipeline. 

254- The apparatus of daim 205, wherein the apparatus comprises a structural support * 

255. A radially expandable tubular member apparatus comprising: 
a first tubular member; 

a second tubular member engaged with the first tubular member forming a joint; 
a sleeve overlapping and coupling the first and second tubular members at the joint; 
the sleeve having opposite tapered ends srHj a fianga engaged fn a recess formed in 

an adjacent tubular memt>er; and 
one of the tapered ends being a surface formed on the Dange; 
wherein, prior to a radial expansion ar>d plastic deformation of the apparatus, a 

predstefmlned portion of the apparatus has a lower yield point than another 

portion of the apparatus. 
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256. The apparatus as defined in claim 255 wherein the recesB indudes a tapeiBd wail in 
mating engagement with the tapered end formed on the flange. 

257. The apparatus as defined In claim 255 wherein the sleeve Includes a flange at each 
tapered end and each tapered end ie formed on a respective flar^ge, 

258. The apparatus as defined In claim 257 wherein each tubular mBml>er includes a 
recess. 

259. The apparatus as defined in claim 268 wherein each flange Is engaged In a 
respective one of the recesses. 

260. The apparatus as defined In dalm 259 wherein each recess Includes a tapered wall 
in mating engagement with the tapered end formed on a respecilve one of the 

flanges. 

261 . The apparatus of claim 255. wherein the predelennined portion of the apparatus has 
a higher ductility and a lower yield point prior to the radial expansion and plastic defonnation 
than after the radial expansion and plastic deformation. 

262. The apparatus of daim 255, wherein the predelemnined portion of the apparatus has 
a higher ductility prior to the radial expansion and plastic deformation than after the radial 
expansion and plaetic deformation. 

263. The apparatus of daim 255. wherein the predetemiined portion of the apparatus has 
d lower yield point prior to the radial expansion and plastic defomiatlon than after the radial 
e)q>anslon and plastic deformation. 

264. The apparatus of daim 255. wherein the predetermined portion of the apparatus has 
a larger Inside dlamoter.after the radial expansion and plastic deformation than other 
portions of the tubular assembly. 

285. The apparatus of dalm 264. further comprising: 
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positioning another apparatus within ihe preexisting structure In overtapii^ng relation 

to the apparatus; and 
radially expanding and plastically defooning the other apparatus vwthin the 

preexisting structure; 
wherein, prior to the radial expansion and plastic deformation of the apparatus, a . 

predetermined portion of the other apparatus has a lower yield point than 

another portion of the other apparatus. 

266. The apparatus of claim 265, wherein the insidiQ diameter of the radially expanded and 
plastically deformed other portion of the apparatus is equal to the inside diameter of the 
radially expanded and plastically defomied other portton of the other apparatus. 

267. The apparatus of claim 255, wherein the predetermined portion of the apparatus 
• comprises an end portion of the apparatus. 

266. The apparatus of daim 255. wherein the predetermined portion of the apparatus 
comprises a plurality of predetermined portions of the apparatus. 

269. The apparatus of dawn 255. wherein the predetermrned portion of the apparatus • 
comprises a plurality of spaced apart predetermined portions of th© apparatus. 

270. The apparatus of dalm 255, wherein the other portion of the apparatus comprises an 
end portion of the apparatus. 

271 . The apparatus of daim 255, wherein the other portion of the apparatus comprises a' 
plurality of other portions of the apparatus. 

272. The apparatus of daim 255, wherein the other portion of the appanatus comprises a 
plurality of spaced apart other portions of the apparatus. 

273. The apparatus of dalm 255, wherein the apparatus comprises a plurality of tubular 
members coupled to one another by corresponding tubular couplings. 
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274. The apparatus of dalm 273, wherein the tubular coupJings comprise the 
predetermined portlons.of the apparatus; and wherein the tubular members comprise the 
other portion of the apparatus. 

275. The apparatus of daim 273. wherein one or more of the tubular couplinds comprise., 
the predetermined portions of the apparatus. 

276. The apparatus of claim 273, wherein one or more of the tubular members comprise 
the predetemiined portions of the apparatus. 

277. The apparatus of claim 255, wherein the predetermined portion of the apparatus 
defines one or more openings. 

278. The apparatus of claim 277, wherein one or more of the openings comprise slotsl 

279. The apparatus of daim 277. wherein the anlsotnopy for the predetennined portion of 
the apparatus is greater than 1. 

280. The apparatus of claim 255, wherein the anisotrop/ for the predetermined portion of • 
tne apparatus is greater, than 1 . 

281 . The apparatus of claim 255, wherein the strain hardening exponent for the 
predetermined portion of the apparatus Is greater than 0. 1 2. 

282. The apparatus of claim 255, wherein tt^e anlsotropy for the predetermined portion of „ 
the apparatus Is greater than 1; and wherein the strain hardening exponent for the 
predetermined portion of the apparatus is greater than 0.12. 

283. The apparatus of daim 255. wher^n the predetermined portion of the apparatus 
comprises a first steel aUoy comprising: 0.065 % C, 1 .44 % Mn, 0.01 % P, 0.002 % S. 0.24 
% SI, 0.01 % Cu. 0,01 % Ni. and 0.02 % Cr. 

284. The apparatus of daim 283, wherein the yield point of the predetermined portion of 
the apparatus Is at most about 46.9 ksi prior to ttie radial expansion and plastic deformation; 
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and wherein the yield point of the predetermined portk>n of the apparatus is at least atx>ut 
65.9 ksi after the radial expansion and plastic deformation. 

285. The apparatus of claim 233. wherein the yield point of the predetermined portion of 
the apparatus after ttie radial expansion and plastto deformation is at least about 40 % 
greater than the yield point of the predetermined portion of Qie apparatus prior to the radial - 
expansion and plastic defomnation. 

286. The apparatus of claim 283. wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is about 1 .48. 

287. The apparatus of claim 255, wherein the predetermined portion of the apparatus 
comprises a second steel alloy comprising: 0.18 % C, % Mn, 0.017 % P, 0.004 % S, 
0.29 % SI, 0.01 % Cu, 0.01 % Ni, and 0.03 % Cr. 

268. ' The apparatus ofdalm 287. wherein the yield point of the predetermined portion of 
the apparatus Is at nrK>st atx}ul 57.8 Ksi prior to the radial expansion and plastic deformation; 
and wherein the yield point of the predetermined portion of the apparatus Is at-least about . 
74.4 ksi after the radial expansion and plastic deformation. 

289. The apparatus of dalm 287, wherein the yield point of the predete^nnin^d portion of 
the apparatus after the radial expansion an6 plastic deformation is at least about 28 % - 
greater than the yield point of the predetermined portion of the apparatus; prior to the radial 
expansion and plastic deformation* 

290. The apparatus of claim 287. wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is about 1.04. 

291. The apparatus of claim 255. wherein the predetermined portion of the apparatus 
comprises a third steel alloy comprising: 0.08 % C. 0.82 % Mn, 0.006 % P. 0.003 % S. 0.30 
% Si. 0. 16 % Cu. 0.05 % Ni, and 0.05 % Cr. . 

292. The apparatus of claim 291 . wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, Is about 1.92. 
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29a. The apparatus of deim 255, wherein the predetermined portion cA the apparatus 
comprises a fourth steel alloy compnsing: 0.02 % C. 1 .31 % Mn, 0.02 % P. 0.001 % S, 0.45 
% Si. 9.1 % Nl. and 18.7 % Cr. 

294. The apparatus of claim 293. wherein the anisotropy of the predetermined portion of. 
the apparatus, prior to the radial expansion and plastic defonmatlon. Is atxnjt 1.34. 

295. The apparatus of dalm 255. wherein the yield point of the predetermined portion of 
the apparatus Is at most about 46.9 ksl prior to the radial expansion and plastic deformation; 
and wherein the yield point of the predetermined portion of the apparatus is at least about - 
65.9 ksl after the radial expansion and plastic deformation. 

296. The apparatus of dalm 255, wherein the yield point of the predetermined portion of ^ 
the apparatus after the radial exp^slon and plastic deformation is at least alxjut 40 % 
greater than the yield point of the predetermined portion of the apparatus prior to the' radial 
expansion and plastic deformatton. 

297. The apparatus of daim 255, wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic defomiatlon, is at least about 1.48.. 

298. The apparatus of daim 255. wherein the yield point of the predetermined portion of; 
the apparatus is at most about 57.8 ksl prior to the radial expansion and plastic defonrafion; 
and wherein the yield point of the predetermined portion of the apparatus is at least aoout 
74.4 ksl after the radial expansion and plastic deformatk>n. 

299. The apparatus of da!m 255. whor»ln the yield point of the predetemnined portion of 
the apparatus after the radial expansion and plastic deformation is at least about 28 % 
greater than the yield point of the predetermined portion of the apparatus prior to the radial 
expansion and pleotlc deformation. 

300. The apparatus of daim 255, wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformation, is at least about 1 .04. 
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301. The apparatus of dalm 255, wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic defoHDation. Is at least about 1 .92. 

302. The apparatus of claim 255. wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic deformatfon. 1$ at least about 1.34. 

303. The apparatus of claim 255, wherein the anisotropy of the predetermined portion of 
the apparatus, prior to the radial expansion and p^stic deformation, ranges from about 1.04 
to about 1.92. 

304. The apparatus of claim 255. wherein the yield point of the predetermined portion of 
the apparatus, prior to the radial expansion and plastic defomnatlon. ranges from about 47.6 
ksi to BhouX 61 .7 ksL 

305. The apparatus of claim 255, wherein the expandability coefficient of the 
predetermined portion of the apparatus, prior to the radial expansion and plastic • 
defomiatlon. is greater than 0.12. 

306. The apparatus of claim 255, wherein the expandability coeffident of the 
predetermined portion of the apparatus Is greater than the expandability coefficient of the 
other portion of the apparatus. 

30^. The apparatus of dafm.255, wtierein the apparatus comprises a wetlbore casing; 

308. The apparatus of claim 255, wherein the apparatus comprises a pipeline. 

309. The apparatus of dalm 255, wherein the apparatus comprises a structural support 

310. A method of Joining radially expandatrfe tubular members comprising: 
providing a first tubular member, 

engaging a second tubular member with the first tubular member to form a Joint, 
providing a sleeve; 

mounting the sleeve for overlapping and coupling the first and second tubular 
members at the Joint; 
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wherein the first tubiitar member, the second tubular memtjer, and the sleeve define 

a tubular assembly: and 
radiall/ expanding and plastically deforming the tubular assembly; 
wherein, prior to the radial expansion and plastic defomiation, a predetermined 

portion of the tubular assembly has a lower yield point than another portion of » 

the tubular assembly. 

31 1 . The method of dalm 31 0, wherein the predetermined portion of the tubular assembly . 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation, 

312. The method of dalm 310, wherein the predetermined portion of the tubular assembly » 
has a higher ductility prior to the radial expansion and plastic defomtatlon than after the 
radial expar^slon and plastic deformation. 

313. The method of dalm 310, wherein the predetermined portion of the tubular assembly 
has a lower yield point pnor to the radl^ expansion and plastic defomiation than after the 
radial expansion and plastic deformation. 

314. The method of dafm 310, wherein the predetermined portion of the tubular assembly - 
has a langer inside diameter after the radial expansion and plastic defomnation than the other - 
portion of the tubular assemt>ly. 

315. The method of daim 314, further comprising; 

positioning another tubular assembly within the preexisting structure in overlapping 

relation to the tubular assembly; and 
radially expanding and plastically deforming the other tubular assembly within the 

preexisting structure; 
wherein* prior to the radial expansion arvi plastic defonmation of the tubular 

assembly, a predetermined portion of the other tubular assembly has a lower 

yield point than another portion of the other tubular assembly. 
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316. The method of claim 315, wherein the inside diameter of the radially expanded and 
plastically defomiBd other portion of the tubular assembly is equal to the Inside diameter of 
the radlayy expanded and plastically deformed other portion of the other tubular, assembly. 

317. The method of claim 310, wherein the predetermined portion of the tubular assembly 
comprises an end portion of the tubular assembly. 

318. The method of claim 310, wherein the predetermined portion of the tubular assembly 
comprises a plurality of predetermined portions of the tubular asisembly. 

319. The method of dalm 31 0. wherein the predetermined portion of the tubular assembly 
comprises a plurality of spaced apart predetermined portions of the tubular assembly. 

320. The method of dalm 31 0, wherein the other portion of the tubular assembly 
comprises an end portion of the tubular assembly. 

321 . The method of claim 310, wherein the other portion of the tubular assembty 
comprises a plurality of other poitions of the tubular assembly.. 

322. The method of claim 310. wherein the other. portion of the tubular assembly 
comprises a plurality of spaced apart other portions of the tubular assembly. 

323. The method of claim 310. wherein the tubular assembly comprises a plurality of - 
tubular memt>erB coupled to one another by corresponding tubular couplings. 

324. The method of claim 323, wherein the tubular couplings comprise the predetermined 
portions of the tubular assembry; and wherein the tubular members comprise the other • 
portion of the tubular assembly. 

325. The method of claim 323, wherein one or more of the tutHilar couplings comprise the 
predetermined portions of the tubular assembly. 

326. The method of claim 323. wherein one or mora of the tubular members comprise the 
predetermined portions of the tubular assembly. 



SUBSTITUTE SHEET (RULE 26) 



wo 2005/024170 



PCT/US2004/02883I 



327. The method of ctalm 310, wherein the predetermined portion of the tubular assembly 
defines one or more openings. 

328. The method of claim 327, wherein one or more of the openings compriseislots. 

329. The method of dalm 327, wherein the anisotropy for the predetermined portion of the 
tubular assemt)ly is greater than 1 . 

330. The method of claim 310. wherein the anisotropy for the predetenmined portion of the 
tubular assembly is greater than 1. 

331 . The method of daim 310, wtierein the strain hardening exponent for the 
predetermined portion of the tubular assembly is greater than 0. 1 2. 

332. The method of daim 310, wherein the anisotropy for the predetermined portion of the 
tubular assembly is greater than 1 ; and wherein the strain hardening exponent for the 
predetermined portion of the tubular assembly Is greater than 0.12. 

333* The method of daim 310, wherein the predetermined portion of the tubular assembly- 
comprises a first steel diloy comprising: 0.065 % C,. 1 .44 % Mn, 0.01 % P, 0.002 % 8, 0.24 * 
% SI, 0.01 % Cu. O.Ot % Ni, and 0.02 % Or. 

334. The method of dalm 333, wherein the yield point of the predetermined portion of the 
tubular assembly is at most about 46.9 ksi prior to the radial expansion and plastic 
defomnation; and wherein the yield point of the predetennlned portion of the tubular 
assemtXy Is at least about 65.9 ksi after the radial expansion and plastic deformatlorv 

335. The method of dalm 333, wherein the yield point of the predetermined portion of the 
tubular assembly after ttie radial expansion and plastic deformation is at least about 40 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic defonmatlon. 
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336. The method of claim 333, vt^erein the anlsotropy of the predetermined portion of the 
tubular assembly, prfor to the radial expansion and plastic defbm^atton, is about 1 .48. 

337. The method of claim 310» wherein the predetermined portion of the tubular essembfy 
cx>mprtses a second steel alloy comprising: O.ia % C, 1.28 % Mn, 0.017 % P. 0.004 % S, 
0.29 % a. 0.01 % Cu. 0.01 % Nl, and 0.03 % Or. 

338. The method of claim 337, wherein the yieW point of the predetermined portion of the- 
tubular assembly is at most about 57.8 ksl prior to the radial expansion and plastic 
deformation; and wherein the yield point of the predetennined portion of the tubular 
assembly Is at least about 74.4 ksl after the radial expansion and plastic deformation. 

339. The method of claim 337, whierein the yield point of the predetermined portion of the 
tubular assembly after the radial expansion and plastic deformation is at least about 23 % ■ 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic deformation. 

340. The method of claim 337, wherein the anlsotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation. Is at>out 1.04. - 

341 . The method of claim 310. wherein the predetennlned portion of the tubular assembly 
comprfees a third steel alloy comprising: 0.08 % C. 0.82 % Mn, 0.008 % P, 0.003 % S, 0.30 
% Si, 0.16 % Cu, 0.06 % Nl. and 0.05 % Cr. 

342. The method of claim 341 , wherein tha anfsotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, is about 1 .92. 

343. The method of claim 310, wherein the predetermined portion of the tubular assembly 
comprises a fourth steel alloy comprtalng: 0.02 % C, 1.31 % Mn, 0.02 % P. 0.001 % S, 0.45 
% Si, 9.1 % Nl, and 18.7 % Cn 

344. The method of claim 343, wherein the anlsotropy of the predetermined port/on of the 
tubular assembly, prior to the radial expansion and plastic deformation, is at>out 1.34. 



SUBSTITUTE SHEET (RULE 26) 



wo 2005/024170 



PCT/US2004/028$31 



345. The method of claim 310, wherein the yield point of the predetermined portJon of the 
tubular assembly is at most about 46.9 ksi prior to the radial expansion and plastic 
deformation; and wherein the yield point of the predetemnlned portion of the tubular 
assembly Is at least about 65.9 ksi after the radial expansk)n and plastic deformatksn. 

346. The method of claim 310, wherein the yield point of the predetemnined portion of the 
tubular assembly after the radial expansion and plastic deformation is at least about 40 % 
greater than the yieki point of tr>e predetermined portton of the tubular assembly prior to the 
radial expansion and plastic deformation. 

347. The method of dalm 310, wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, is at least about 
1.48. 

348* The method of claim 310. wt^erein the yield point of the predetermined portion of the 
tubular assembly is et most about 57.8 ksi prior to the radial expansion and plastic 
deformation; and wherein the yield point of the predetermined portion of the tubular 
assembly ie at least about 74.4 ksi after the radial expansion and plastk: deformation. - 

349. The method of dalm 310. wherein the yield point of the predetermined portion of the 
tubular assembly after the radial expansion and plastic deformation is at least about 28 % 
greater than the yield point of the predetermined portton of the tubular assemt>ly prior to the • . 
radial expansion and plastic deformation. 

-350. The method of dalm 310, wherein the anisotropy of the predetermined portk>n of the 
tubular assembly, prior to the radial expansion and plastic deformatton. is atleast at>out 
1.04. 

351 . The method of daim 310. wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, is at least about 
1.92. 
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352. The method of claim 310^ wherein the anisotropy of the predetermined portion of the 
tubular dssembly, prior to the radial expansion and plastic deformatbn, is at least about 
1.34. 

353. The method of claim 310, wherein ^e anisotropy of the predetermined portton of the 
' tubular assembly, prior to the radial expansion and plastic deformation, ranges from about- 

1.04 to about 1.92. 

354. The method of claim 310» wherein the yield point of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, ranges from ak)OUt 
47.6 ksi to about 61.7 ksi. 

355. The method of daim 310, wherein the expandability coefficient of the predetermined 
portion of the tubular assembly, prior to the radial expansion and plastic deformation. Is 
greater than 0.12. 

366. The method of claim 310, wherein the expandability coefficient of the predetermined 
portion of the tubular assembly Is greater than the expandability coefficient of the other 
portion of the tubular assembly. 

357. The method of claim 310, wherein the tubular assembly comprises a wellbore casing. * 

358. The method of claim 310, wherein the tubular assembly comprises a pipeline. 

359. The method of claim 31 0» whereih the tubular assembly comprises a structural 
support 

360. A method of joining radially expandable tubular memt>ers comprising: 
providing a first tubular memt}er; 

engaging a second tubular member with the first tubular member to form a Joint; 
providing a sleeve having opposite tapered ends and a flange, or» of the tapered 
ends being a surface formed on the flange; 
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mounting the sleeve for overlapping and coupHng the first and second tubular 

members at the )oint. wherein the flange is engaged in a recess fonmed In an 

adjacent one of the tubular members; 
wherein the first tubular member^ the second tubular member, and the sleeve define 

a tubular assembly;* and 
radially expanding and plastically deforming the tubular assembly; 
wherein, prior to the radial expansion and plastic defomnation, a predetennlned 

portion of the tubular aaeembly has a lower yield point than another portion of 

the tutHjtar assembly. 

361 . The method as defined In claim 360 further comprising: 

providing a tapered wall in the recess for mating engagement with the tapered 
end formed on the flange. 

362. The method as defined In claim 360 further comprising: 

providing a flange at each tapered end wherein each tapered end is formed 
on a reepective flange. 

363. The method as defined in claim 362 further comprising: 

providing a recess In each tubular member. 

364. The method as defined In claim 363 further comprising: 

engaging each*flange in a respactive one of the recesses. 

365. The method as defined in daim 364 further comprising: 

providing a tapered wall in each recess for mating engagement with the 
tapered end formed on a respective one of the flanges. 

386. The method of claim 360. wherein the predetennined portfon of the tubular assembly 
has a higher ductlRty and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 
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367. The nrmthod of daim 360» wherein the predetermined portion of the tubular assembly 
has a higher ductMlty prior to the radial expansion and plastic deformation than after the 
radial expansion and plastic deformatbn. 

368. The method of daim 360. wherein the predetermined portion of the tubular assembly 
has a tower yield point prior to the radial expanslori and plastic deformation than after the 
radial expansion and plastic deformatior). 

369. The method of claim 360. wherein the predetermined portion of the tubular assembly 
has a larger inside diameter after the radial expansion and plastic deformation than the other 
portion of the tubular assembly. 

370. The method of daim 369» further comprising: 

positioning another tubular assembly within the preexisting strudure in overlapping 

relation 1o the tubular assembly; and 
radially exparKlIng and plastically deforming ihe other tubular assembly witNn the 

preexteting structure; 
wherein, prior to the radial expansion and plastic deformalion of the tubular 

assembly, a predetermined portion of tiie other tubular assembly has a lower 

yield point than another portion of the other tubular assembly. 

371 . The method of daim 370. wherein the Inside diameter of the radially expanded and 
plastically defonmed other portion of the tubular assembly is equal to the inside diameter of 
the radially expanded and plastically deformed other portion of the other tubular assembly. 

372. The method Of claim 360. wherein the predetermined portion of the tubular a&SBnibiy 
comprises an end portion of the tubular assembly. 

373. The method of claim 360, wherein the predetermined portion of the tubular assembly 
comprises a plurality of predetermined portions of the tubular assembly. 

374. The method of claim 360, wherein the predetenmined portion of the tubular assembly 
comprises a plurality of spaced apart predetermined portions of the tubular assembly. 
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375. Tha method of daim 360, wherein th6 other portion of the tubular assembty 
comprises an end portion of the tubular assembly. 

376. The method of claim 360, wherein the other portion of the tubular assembly 
comprises a plurality of other portions of the hjbular assembly. 

377. The method of claim 360, wherein the other portion of the tubular assembly 
comprises a plurality of spaced apart other portions of the tubular assembly. 

378. Tha method of claim 360, wherein the tubular assembly comprises a plurality of ., 
tubular members coupled to one another by corresponding tubular couplings. 

379. The method of claim 378, wherein the tubular couplings comprise the predetenTkined 
portions of the tubular assembly; and wherein the tubular members comprise the other 
portion of the tubular assembly. ' 

380. The method of claim 378, wherein one or more of the tubular couplings comprise the 
predetermined portions of the tubular assembly. 

381. The method of daim 378, wherein one or more of the tubular members comprise the- 
predetsrmined portions of the tubular assembly. 

382. The method of claim 360. wherein the predetermined portion of the tubuiar assembly 
defines one or more openings. 

383. The mattiod of daim 382, wherein one or more of the openings comprise slots. - 

384. The method of claim 382, wherein the anisotropy for the predetermined portion of the 
tubular assembly is greater than 1. 

385. The method of claim 360, wherein the anisotropy for the predetemiined portion of the 
tubular asseml>iy Is greater than 1. 



42 

SUBSTITUTE SHEET (RULE 26) 
214 



wo 2005/024170 



PCT/US2004/028831 



386. The method of claim 360, wherein the strain hardening exponent for the 
preddtenmlned portion of the tubular aseembly is greater than 0.1 2. 

387. The method of claim 360, wherein the anisotropy for the predetemiined portion of the. 
tubular assembly is greater than 1; and wherein the strain hardening exponent for the . 
predetermined portion of the tubular assembly is greater tiian 0. 1 2. 

368. The method of claim 360, wherein the predotemnlned portion of the tubular assernbly 
comprises a first steel alloy comprising: 0.065 % C, 1»44 % Mn, 0,01 % P, 0.002 % S. 0-24 
% SI. 0.01 % Cu. 0.01 % Ni, and 0.02 % Or. 

389. The method of claim 388, wherein the yield point of the predetemiined portion of the 
tubular assembly is at most about 46.9 ksi prior to the radial expansion and plastic 
deformation; and wherein the yield point of the predetemnined portion of the tubular 
assembly is at least about 65.9 ksi after the radial expansion and plastic deformation. . 

390- The niethod of dalm 388. wherein the yield point of the predetemnined portion of the 
tubular assembly after the radial expansion and plastic defomnation is at ieast about 40 % , 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial exparision and plastic deformation. . 

391 . The method of dalm 368. wherein the anisotropy of the predetermined portion of the 
tubular assiembly, prior to the radial expansion and plastic deformation, is about.1.48. 

392. The method of dalm 360, wherein the predetermined portion of the tubular assernbly 
comprises a second steel alloy comprising: 0.18 % C, 1.28 % Mn, 0.017 % P, 0.004 % S, • 
0.29 % SL 0-O1 % Cu, 0.01 % Ni. and 0.03 % Cr 

393. The method of dalm 392» wherein the yield point of the predetermined portion of the 
tubular assembly Is at most about 57.8 ksi prior to the radial expansion and plastic 
defonmetion; and wherein the yield point of the predetermined portion of the tubular 
assembly Is at least about 74.4 ksi after the radial expansion and plastic deformatton. 



SUBSTITUTE SHEET (RULE 26) 



wo 2(H)5/U24]70 



PCT/US2004/0288J1 



394. T^e method of darm 392, wherein the yield point of the predetermined portion of the 
tubular assambly afler the radial expansion and plastic defoonatlon Is at least about 28 % 
greater than the yield point of the predetermined portion of the tubular assembly pnor to the 
radial expansion and plastic deformation. 

395. The method of claim 392. wherein the anisotiopy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, is about .1 .04. 

398. The method of claim 360, wherein the predetermined portion of the tubular assembly 
comprises a third steel alloy comprising: 0.08 % C. 0,82 % Mn. 0.006 % P, 0.003 % S, 0.30 
% Su 0.16 % Cu, 0.05 % Ni, and 0.05 % Cr. 

397. The method of dalm 396. wherein the anisotropy of the predetermined portton of the • 
tubular assembly, prior to the radial expansion and plastic deformation. Is about 1 .92. 

398. The method of claim 360. wherein the predetermined portJon of the tubular assembly 
"comprises a fourth steel alloy comprising: 0.02 % C, 1.31 % Mn. 0.02 % P. 0.001 % S, 0.45 

' % SI, 9.1 % NI. ar)d 18.7 % Cr. 

399. The method of claim 398. wherein the anisotropy of the predetermined portion of the 
tutMJiar assembly, prior to the radial expansion and plastic deformation, is about 1.34. 

' 400. The method of dalm 360. wherein the yield point of the predetermined portion of the 
tubular assembly is at most about 46.9 ks\ prior to the radial expansion and plastic 
deformation; and wherein the yield point of the predetermined portion of the tubular 
assembly Is at least about 65.9 ksl after the radial expansion and plastic defonmatlon. 

401. The method of dalm 360. wherein the yield point of the predetermined portion of the 
tubular assembly after tt^ radial expansion and plastic defomiaiion is at least^about 40 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic deformation. 
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402. The method of claim 360, wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, is at least about 
1.48. 

403. The method of claim 380. wherein the yield point of the pred^erm&ied portion of the 
tubular assembly Is at most about 57.8 ksi prior to the radial expansion and plastic 
deformation; and wherein the yield point of the predetermined portion of the tubular 
assembly Is at feast ebou\ 74.4 ksl after the radial expansion and plastic defomiation. 

404. The n^thod of daim 360, wherein the yield point of the predetemiined portion of the 
tubular assembly after the radial expansion and plastic defbmiation is at least about 28 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 

. radial expansion and plastic defomiation. 

405. The method Of claim 360. wherein the anisotropy of the predetermined portion of the 
tubular assenr)t>ly, prior to the radial expansion and plastic defomiatlon, is at least about 
1.04. 

406. The method of daim 350, wherein the anisotropy of the predetermined port/on of the • 
tubular assembly, prior to the radial expansion and plastic defonmatlon, Is at least about 
1.92. 

407. The method of claim 360, wherein the anisotropy of the predetermined portion of the 
tubular assembly, pnor to the radial expansion and plastic deformation, is at least about . 
1.34. 

408. The method of claim 360. wherein the anisotropy of the predetenmlned portion of the 
tubular assembly, prior to the nadial expansion and plastic defonmation, ranges from about 
1.04 to about 1.92. 

409- Tlie method of daim 360. wherein the yield point of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, ranges from about 
47.6 ksl to about 61 .7 ksl. 
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410. The method of claim 360. wherein the expandability coefficient of the predetermined 
portion of the tubular assembly, prior to the radial expansion and plastic defomiation. Is 
greater than 0.12. 

41 1 . The method of claim 360» wherein the expandability coefHcient of the pi^determlnad 
portion of the tubular assembly Is greater than the expandability coefficient of the other 
portton of the tubular assembly. 

412. The method of daim 360. yn^rem the tubular assembly comprises a wellbore casing. 

41 3. The method of claim 360, wherein the tubular assembly comprises a pipeline. 

414. The method of daim 360, wherein the tubular assembly comprises a structural * 
support. 

41 5. The apparatus of daim 205, wherein at least a portion of the sleeve Is comprised of a 
frangible material. 

416. The apparatus of daim 205, wherein the wall thickness of the sleeve is veriabie. 

417. The method of daim 310. wherein at least a portion of the sleeve Is comprised of a 
firanglble material. 

418. The method of daim 31 0, wherein the sleeve comprises a variable wall thickness. 

419. The apparatus of daim 205, further comprising: 

means for increasing the axial compression loading capacity of the joint between the 
first and second tubular members before and after a radial expansion and 
plastic deformation of the first and second tubular members. 

420. The apparatus of daim 205. further comprising: 

means for increasing the axia! tension ksading capacrty of the joint between the firat 
and second tubular memtiers t>efore and after a radial expansion and plastic 
defomiation of the first and second tubular members. 
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421 . The apparatus of claim 205, further comprising: 

means for increasing the axial compression and tension loading capacity of the Joint 
between the first and second tubular members before and after a radial 
expansion and plastic defounatlon of the first and second tubular members. 

422. The apparatus of daim 205. further comprising: 

means for avoiding stress risers in the joint between the first and second tubular 

members before and after a radial expansion and plastic deformation of Ihe 
first and second tubular members. 

423. The apparatus of daim 205, further comprising: 

means for indudng stresses at selected portions of the coupling between the first and . 
second tubular members before and after a radial expansion and plastic 
deformation of the first and second tubular members. 

424. The apparatus of daim 205. wherein the sleeve is drcumferenlially tensioned; and 
wherein the first and second tubular members are drcumferentlally compressed. 

425. The method of claim 31 0, further comprising: 
maintaining the sleeve in drcumferential tension; and 

maintaining the first and second tubular memt>ers in drcumferential compression. 

426. The apparatus of claim 205, wherein the sleeve is drcumferentlally tensioned; and 
wherein the first and second tubular nnembers are drcumferentlally compressed. 

427. The apparatus of daim 205, wherein the sleeve id drcumferentlafly tensioned; and 
wherein the first and second tubular members ere circumferentiaDy compressed. 

428. The method of daim 310, further comprising: 
maintaining the sleeve in drcumferential tension; and 

maintaining the first and second tubular members In circumferential compression. 

429. The method of daim 31 0, further comprising: 
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maintaining the sJeeve in circumferenllal tension; and 

maintaining the fnst and second tubular memt>er5 in circumferential oornpressbn. 

430. The apparatus of daim 419, whdrein the means for increasing the axial compression 
loading capacity of the coupling between the first and second tubular memt^ers 
before and after a radial expansion and plastic defomiation of the first and second 
tubular members is drcumferentiaRy tensioned; and wherein the first and second 
tubular members are circumferentially compressed. 

431 . The apparatus of daim 420, wherein the means for Increasing the axial tension 
loading capadty of the coupling between the first and second tubular members 
before and after a radial expansion and plastic defbnmaiion of the first and second 
tubular members is drcumferentlally tensioned; and wherein the first and second 
tubular members are drcumfeiBntiadly compressed. 

432- The apparatus of daim 421 , wherein the means for increasing the axial compression 
and tension loading capadty of the ooupfing between the first and second tubular- 
members before and after a radial expansion and plastic deformation of the first and 
second tubular members Is drcumferentjally tensioned; and wherein the first and 
second tubular members are drcumferentially compressed. 

» 

•433. Tha apparatus of daim 422, wherein the means for avoiding stress risers In the 
coupling between the first and second tubu/ar members before and after a radial 
expansion and plastic defonmstion of the first and second tubular members Is 
drcumferentlally tensioned; and wherein the first and second tubular members are 
circumferentially compressed. 

434. The apparatus of claim 423, wherein the means for indudng stresses at selected 
portions of the coupling between the Hrst and second tubular members t>eforB and 
after a radial expansion and plastic deformation of the first and second tubular • 
members is drcumferentlally tensioned; and wherein the first and second tubular 
memt^er^ are drcumferentlally compressed. 

435. An expandable tubular assembly, comprising: 
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a first tubular member: 

a second tubular, mennber coupled to the first tubular member; 

8 first threaded connection for coupFtng d portion of the first and second tubular 

members; 

a second threaded connection spaced apart from the first threaded connection for 
coupling another portion of the first and second tubular members; 

a tubular sleeve coupled to and receiving end portions of the first and second tubular 
members; and 

a sealing element positioned between the first aryj second spaced apart threaded, 
connections for sealing an interfece between the first and second tubular 
member, 

wherein the sealing elemerit is positioned, within an annulus defined between the first 

and second tubular memt^ers; and 
wherein, prior to a radial expansion end plastic defonnati'on of the assembly, a , 

predetermined portion of tha assembly has a lower yield point than another 

portion of the apparatus , 

, . 436. The assembly of claim 435, wherein the predetermined portion of the assembly has a 
higher ductility and a lower yield point prior to the radial expansion and plastic deformation 
than after the radial expansion and pjastic deformation. 

. 437. The assembly of claim 435, wherein the predeterrntned portion of tiia dssen)bly has a . 
. . higher ductility prior to the radial expansion and plastic deformation than after the radial 
expansion and plastic deformation. 

436. The assembfy of claim 435, wherein the praaeiBrmine^ portion of the assembly has a 
lower yield point prior to the radial expansion and plastic defOTnatlon than after the radial 
expansion aruJ plastic deformation. 

439. The assembly of claim 435, wherein the predetermined portion of the assembly has a 
larger inside diameter after the radial expansion and plastic defomnation than other portions 
of the tubular assembly. 

440. The assembly of claim 439. further comprising; 
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posiliDnIng another assembly within the preexisting structure In overlapping relatior^ 
to the assembly; and 

radially expanding and piastically deforming the other assembly within the preexisting 
stnjcture; 

wherein, prior to the radial expansion and plastic defomnation of the assembly, a 
predetermined portion of the other assembly has a lower yield point than 
another portion of the other assembly. 

441 . The assembly of dalm 440. wherein the Inside diameter of the radially expanded end * 
plastically deformed other portion of the assembly is equal to the inside diameter of the 
radlafiy expanded and plastically defonned other portion of the other assembly. 

442. The assembly of daim 435, wherein the predetermined portion of the assembly - 
comprises an end portion of the assembly. 

443. The assembly of dalm 435. wherein the predetermined portion of the assembly 
comprises a plurality of predetermined portions of the assembly. 

444. The assembly of ci^-m 435, wherein the predetermined portbn of the agsambly 
comprises a pluraUty of spaced apart predetermined portions of the assembly. 

445. The assembly of dalm 435, wherein the other portion of the aseembly comprises an . . 
end portion of the assembly. 

446. The assembly of dalm 435. wherein the other portion of the assembly comprises a 
pluraltty of other portions of the assembly. 

447. The assembly of claim 435, wherein the other portion of the assembly comprises a 
plurality of spaced apart other portions of the assembly. 

448. The assembly ot dalm 435, wherein the assembly comprises a plurality of tubular 
memt>ers coupled to one arwther by corresponding tubular coupfHr^gs, 
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449. The assembly of claim 446, wherein the tubular couplings comprise the 
predetermined portions.of the assembly; and wherein the tubular members comprise the 
other portion of the assembly. 

450. The assembly of claim 448. wherein one or more of the tubular couplings comprise 
the predetermined portions of tfie assembly* 

451 . The assembly of daim 448, wherein one or more of the tubular members comprise 
the predetermined portions of the assembly. 

452. The assembly of dalm 435, wherein the predetemmned portion of the assembly . 
defines one or more openings. 

453. The assembly of daim 452, wherein one or more of the openings comprise slots. 

454. The assembly of daim 452, wherein the anisotropy for the predetermined portion of 
the assembly Is greater than 1. 

455. The assembly of dalm 435, wherein the anisotropy for the predetermined portion of 
the assembly is greater than 1 . 

456. The assembly of claim 435, wherein the strain hardening exponent for the 
predetermined portion of the assembly is greater than 0.12. 

457. The assembly of daim 435, wherein the anisotropy for the predetermined portion of 
the assembly is greater than 1; and wherein the strain hardening exponent for the 
predetermined portion of the assembly Is greater than 0.1 2. 

458. The assembly of dalm 435. wherein the predetermined portion of the assembly 
comprises a first stael alloy comprising: 0.085 % C, 1.44 % Mn, 0.01 % P, 0.002 % S. 0.24 
% Si, 0.01 % Cu, 0,01 % Nl, end 0.02 % Cr. 

459. The assembly of daim 458, wherein the yield point of the predetermined portion of 
the assembly is at most about 46.9 ksl prior to the radial expansion and plastic deformation; 
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and wherein the yield point of the predetermined portion of the assembly Is at least about 
65.9 Icsi after the radial expansion and plastic deformation. 

460. The as&embly of claim 458, wherein the yield point of the predetermined portion of 

' the assembly aftar the radial expansion and plastic deformation Is at least about 40 % . . . 
greater than the ^eid point of the predetermined portion of the assembly prior to the radial . 
expansion and plastic deformation. 

461 . The assembly of daim 458, wherein the anlsotropy of the predetermined portion of 
the assembly, prior to the radial expansion and plastic deformatiori. is about 1.48. 

462. The assembly of daim 435, wherein the predetermined portion of the assembly . 
cxsmprises a second steel alloy comprising: 0.18 % C, 1.28 % Mn. 0.017 % P. 0.004 %.S. 
0.29 % SI, 0.01 % Cu, 0.01 % Ni. and 0.03 % Cr. * 

463. The assembly of claim 462, wherein the yield point of the predetennined portion of 
the assembly is at most about 67.8 ksl prior to the radial expansion and plastic deformation; 
and wherein the yield point of the predetermined portion of the assembly is at least about 
74.4 ksi after the radial expansion and plastic deformation. 

464. The assembly of daim 462. wherein the yield point of the predetermined portion of 
the assembly after the radial expansion and plastic deformation is at least about 28 * 
greater than the yield point of the pradetemvned portion of the dssemb^ prior to the radial 
expansion and plastic deformation. 

465. The assembly of claim 462. wherein the anisotropy of ths predetermined portion of . 
the assembly, prior to the radial expansion and plastic deformation. Is about 1.04. 

466. The assembly of daim 435, wherein the predetermined portion of the assembly 
comprises a third steel aBoy comprising: 0.08 % C. 0.82 % Mn. 0.006 % P. 0.003 % S, 0.30 
% Si. 0.16 % Cu. 0.05 % NI, and 0.05 % Cr. 

467. The assembly of daim 466, wherein the anisotropy of the predetermined portion of 
the assemt>ly, prior to the radial expansion and pfastic deformatbn, is about 1.92. 
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468. The assembly of claim 435. wherein the predetemnined portion of the assembly 
comprises a fourth steel altoy comprising: 0.02 % 1.31 % Mn, 0.02 % P. 0.001 % S, 0.45 
% Si» 9.1 % and 16.7 % Cr. 

469. The assembly of daim 460. wherein the anisotropy of the predetermlned,portlon of 
the assembly, prior to the radial expansion and plastic deformation. Is about 1.34. 

470. The assembly of daim 516. wherein the yield point of the pred^etemiined .portion of 
the assembly Is at most about 46.9 ksl prior to the radial expansion and plastic defomnation; 
and wherein the yield point of the predetermined portion of the assembly is at least at>out 
65.9 ksl after the radial expansion and plastic deformation. 

471 . The assembly of daim 435, wherein the yield point of the predetemiined portion of 
the assembly after the radial expansion and plastic deformation is at least about 40 % 
greater than the yield point of the predetermined portion of the assembly prior to the radial - 
expansion and plastic defomiation. 

472. The assembly of claim 435, wherein the anisotropy of the predetemnined portion.of 
the assembty. prior to tiie radial expansion and plastic deformation. Is at least^about 1.48; 

473. The assembly of claim 435. wherein the yield point of the predetemnined portion of 
the.assembiy is at niost about 57.8 ksl prior to the radial expansion and plastic defomiation; 
and wherein the yield point of the predetemnined portion of the assembty Is at least about 
74.4 ksi after the radial expansion and plastic deformation. 

474. The assembly of daim 435, v^erein the yield point of the predetermined portion of 
the assembly after the radial expansion and plastic deformation Is at least about 28 % 
greater than the yield point of the predetermined portion of the assembly prior to the radial 
expansion and plastic deformation. 

475. The assembly of daim 435, wherein the anisotropy of the predetermined portion of 
the assembly, prior to the radial expansion and plastic deformation, is at least about 1.04. 
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476. The assembfy of dalm 435. wherein the anisotropy of the predetermined portion of 
the assembly, prior to the radial expansion and pfasfic deformation, Is at least about 1 .92. 

477. The assembly of Claim 435» xA/herein the anisotropy of the predetermined.portion of 
the assembly, prior to the radial expansion and plastic deformation, is at least about 1.34. 

478. The assembly of claim 435. wherein the anisotropy of ttie predetermined portion of 
the assembly* prior to the radial expansion and plastic deformation, ranges from about 1 .04 
to about 1.92. 

479. The assembly of daim 435. wherein the yield point of the predetermined portion of 
the assembly, pnior to the radial expansion and plastic deformation, ranges from about 47,6 . 
ksltoabout61.7lcsi. 

480. The assembly of claim 435. wherein the expandabiRty coefnclent of the 
predetermined portion of the assembly, prior to the radial expansion and plastic defonmation, 
is greater than 0.12, 

4Si . The assembly of cialm 435. whsrefn the expandability cosffictent of the 
predetermined portion of the assembly Is greater than the expandability coefficient of the 
other portion of the assembly. 

482. The assembly of daim 435.' wherein the assembly comprises a wellbore casing. 

483. The assembly of dalm 435, wherein the assembly comprises a pipeline. 

484. The assembly of dalm 435, wherein the assembly corr^rises a structural support. 

485. The assembly of claim 435. wherein the annulus is at least partially defined by an 
irregular surface. 

486. The assembly of daim 435. wherein the annulus at least partiaily defined by a 
toothed surface. 
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487. The assembly of daim 435. wherein the sealing element comr^es an elastomeric 
maisHal. 

488. The assembly of daim 435, wherein the sealing element connprises a metallic 
material 

489: The assembly of daim 435. wherein the seaOng element comprises an elastomeric 
and a metallic material. 

490. A method of Joining radially expandable tubular members comprising: 
providing a first tubular member; 

providing a second tutnslar memt)er; 
providing a sleeve; 

mounting the sleeve for overlapping and coupling the first and second tubular 
members: 

threadably coupling the first and second tubular members at a first location: • 
threadably coupling the first and second tubular members at a second location 

spaced apart from the first location; 
sealing an interface between the first and second tubular members between the first 

and second locations using a compressible sealing element, wherein the first 

tubutar member, second tubular member, sleeve, and the sealing element 

define a tubular assembly; and 
radially expanding and plastically defonmlr^ the tubular assembly; 
wherein, prior to the radial expansion and plastic deformation, a predeierm\ned - 

portion of the tubular assembly has a lower yield point than another portion of 

the tubular assembly. 

491 . The method as defined in claim 490 wherein the sealing element Indudes an 
irregular surface. 

492. The method as defined In daim 490, wherein the sealing element indudes a toothed 
surface. 
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493. The method as defined in claim 490, wherein the seating element comprises an 
elastomeric material. 

494. The method as defined in dalm 490, wherein the seaHng element comprises a 
metallic material. 

495. The method as defined In claim 490. wherein the sealing.element oompdses an - 
elastomeric and a metallic material. 

496. The method of claim 490, wherein tho predetermined portion of the tubular assembly.- 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic defdnmation. 

497. The method of claim 490, wherein the predetemiined portion of the tubular assembly 
has a higher ductility prior to the radial expansion and plastic deformation than after the 
radial expansion and plastic deformation. . • 

498. The method of claim 490. wherein the predetermined portion of the tubular assemtrfy 
has a lower yield point prior to the radial expansion and plastic deformation than after the • 
radial expansion and plastic deformation. 

499. The method of claim. 490 wherein the predetermined portion of the tubular assembly 
has a larger inside diameter after the radial expansion and plastic deformation than the other 
portion of the tubular assembly. 

500. The method of dalm 490, further comprising: 

posiliontng another tubular assembly within the preexisting structure in overlapping • 

relation to the tubular assemt>ty; and 
radially expanding and plastically deforming the other tubular assembly within the 

preexisting structure; 
wherein, prior to the radial expansbn and plastic deformation of the tubular 

assembly, a predetermined portion of the other tubular assembly has a lower 

yield point than another portion of the other tubular assembly. 
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501 , The method of claim 500, wherein the inside diameter of the radially expanded and 
plastically deformed other portion of the tubular assembly Is equal to the inside diameter of 
the radially expanded and plastically deformed other portion of tha other tubular assombly. 

502- The method of dalm 490. wherein the predetermined porfion of the tubular assembty . 
oomprtses an end portion of the tubular assembly. 

503. The method of claim 490, wherein the predetermined portion of the tubular assembly 
comprises a plurality of predetermined portions of the tubular assembly. 

504. The method of claim 490, wherein the predetemilned portion of the tubular assembly 
comprises a plurality of spaced apart predetermined portions of the tubular assembly. 

505. The method of claim 490. 'wherein the other portion of the tubular assembly 
comprises an end portion of the tubular assembV- 

506. The method of claim 490. wherein the other portion of the tubular assembly 
comprises a plurality of other portions of the tubular assambly. 

507. The method of claim 490, wherein the other portion of the tubular assembly ' 
comprises a plurality of spaced apart other portions of the tubidar assembly. 

508. * The m^hod of claim 490. wherein the tubular assembly comprises a plurality of 
tubular members coupled to one another by corresponding tubular couplings. 

509. The method of claim 508, wherein the tubular couplings comprise the predetenmlned 
portions of the tubular assembly; and wherein the tubular members comprise the other 
portion of the tubular assembly. 

510. The method of daim 508. wherein one or more of the tubular couplings comprise the 
predetermined porttor)s of the tubular assembly. 

511. The method of claim 508. wherein one or more of the tubular members comprise the 
predetermined portions of the tubular assembly. 
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512. The method of. daim 490. wherein the predetermined portion of the tubular assembly 
defines one or more openings. 

• 613. The method of claim 612. wherein one or more of the openings comprise slots. 

514. The method of claim 512, wherein the anisotropy for the predetermined portion of the 
tubular assembly Is greater than l . 

515. The method of dalm 490, wherein the anisotropy for the predetemruned portion of the 
tubular assembly Is greater thStfi 1 . ■ 

516. The method of claim 490, wherein the strain hardening exponent for the 
predetermined portion of the tubular assembly is greater than 0.12. 

517. The method of claim 490. wherein the anisotropy for the predetermined portion of the 
tubular assembly is greater than 1; and wherein the strain hardening exponent for the 
predetermined portion of the tubular assembly is greater than 0.12. 

61 6. The method of claim 490, wherein the predetermined portion of the tubular assembly 
comprises a first steel alloy comprising: 0.085 % C, 1.44 % Mn, 0.01 % P, 0.002 % S, 0.24 .. 
% Si, 0.01 % Cu. 0.01 % Nl. and 0.02 % Cr. 

519. The method of dalm 518. wherein the yield point of the predetermined portion of the 
tubular assembly is at most about 46.9 icst pnor to the radial expansion and plastic 
deformation; and wherein iha yield point of the predetermined portion of the tubular 
assembly is at least about 65.9 ksi after the radial expansion and plastic defonnatian. 

620. The method of daim 518, wherein the yield point of the predetermined portion of the 
tubular assembly after the radial expansion and plastic deformation is at least about 40 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic deformation. 
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521 . The method of claim 518. wherein the anisotropy of the predetermined portion of the . 
tubular assemtbly. prior to the radial expansion and plastic deformation. Is about 1.48. 

522. The method of claim 490, wherein the predetemiined portion of the tubular assembly 
comprises a second steel alloy comprising; 0.18 % C, 1.28 % Mn. 0.017 % P, 0.004 % S, . 
0.29 % Si, 0.01 % Cu, 0.01 % Ni. and 0.03 % Cr. 

523. . The method of claim 522. wherein the yield point of the predetemiined portion, of the - 
tubular assembly is at most about 57.8 ksi prior to the radial oxpanslon and plastic 
deformation: and wherein the yield point of the predetemiined portion of the tubular 
assembly is at least atx>ut 74.4 ksi after the radial expansion and plastic deformation. 

624. The method of claim 522. wherein the yield point of the predetermined portion of the . 
tubular assembly after the radial expansion and plastic deformation is at least about 28 % • 
greater than the yield point of the predetenmlned portion of the tubular assembly prior to the 
radial expansion and plastic defomnatlon. 

525. The method Of dalm 522. wherein the anisotropy the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic defomnatlon, is about 1.04. 

* 526. The method of daim 490, wherein the predetermined portion of the tubular assembly . 
comprises a third steel aloy comprising: 0.08 % 0.82 % Mn, 0.008 % P, 0.003.% S, 0.30 . 
% Si. 0.16 % Cu. 0.05 % Ni, aftd 0.05 % Cr. 

527. The method of daim 526, wherein trie anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation* Is about 1 .92. 

528. The method of claim 490, wherein the predetermined portion of the tubular assembly 
comprises a fourth steel alloy comphsing: 0.02 % C, 1.31 % Mn, 0.02 % P. 0.001 % S, 0,45 
% Si. 9.1 % Nl. and 18.7 % Cr. 

529. The method of claim 528, wherein the anisotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation. Is about 1 .34. 
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530. The method of ddim 490. wherein the yield point of the predetermined portion of the 
tubular assembly is at most about 46.9 ksl prior to the radial expansion and plasflc 
deformation; and wherein the yield point of the predetermined portion of the tubular 
assembly is at least about 65.9 ksi after the radial expansion and plastic deformation. 

531 . The method of claim 490, Wherein the yield point of the predetermined portion of the 
tubular assembly after the radial expansion and plasdc deformation la at least about 40 % 
greater than the yield point of the predetermined portion of the tubular assembly prior to the 
radial expansion and plastic deformation. 

532. The method of claim 490, wherein the anlsotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic defomnation. Is at least about . 
1,48. 

533. ■ The method of daim 490. wherein the yield point of the predetennlned portion of the 
tubular assembly is at most about 57.6 ksi prior to the radial expansion and plastia 
deformation; and wherein the yield potnt of the predetermined portion of the tubular 
assemt>ly is at least about 74.4 ksl after the radial expansion ar)d plastic deformation. 

534. The method of daim 490, wherein the ylald point of the predetermined portion of the 
tubular^assembly after the racfial expansion and plastic deformatkxi is at least about 28 % 
greater than the yield point of the predetannlned portion of the tubuter assembly prior to the 
radial expansion and plastic defomrkdtlon, 

535. The method of daim 490» wherein the anisotropy of the predetermined portion 'of the 
tubular assembly, prior to the radial expansion and plastic deformation, is at least atx>ut 
1.04. 

536. The method of daim 490^ wherein tt^ anfsotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion aruil plastic deformation, is at least about 
1.92. 
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537. The method of daim 490, wherein the anlsotropy of the predetermined portion of the 
tubular assembly, prior to the radial expansion and plastic deformation, ts at least about 
1.34. 

538. The method of claim 490* wherein the anisotropy of the predetermined portion of the * 
tubular assembly, prior to the radial expansion and plastic deformation, ranges from about 
1.04 to about 1.92. 

539. The method claim 490, wherein the yield point of the predetemnlned portion of the 
tubular assembly, prior to the radial expansion and plastic defomiation. ranges from about 
47.6 l(Si to about 61.7 ksi. 

540. The method of claim 490. wherein the expandability coefficient of the predetenmined 
portion of the tubular assembly, prior to the radial expansion and plastic defomiation, is 
greater than 0.12. 

• 541 . The method of claim 490. wherein the expandability coefficient of the predetermined 
portion of the tubular aseembly Is greater than the expandability coefficient of the other 
portion of the tubular assembly. . . 

* 542. The method of claim 490. wherein the tubular assembly comprises a wellbore casing. . 
643. The method of daim 490. wherein the tubular assembly comprises a pipeline. • 

544. The method of daim 490. wherein the tubular assembly comprises a structural 
support 

545. The apparatus of claim 205, wherein the sleeve comprises: 

a plurality of spaced apart tubular sleeves coupled to and receiving end poriions of 
the first and second tubular members. 

546. The apparatus of claim 545, wherein the first tubular member comprises a first 
threaded connection; wherein the second tubular member comprises a second threaded 
connection; wherein the first and second threaded connections are coupled to one another; 
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wherein at least ona of the tubular sleeves ts positioned In opposing relation to the fiist 
threaded connection; and wtierein at least one of the tutnilar sleeves is positioned in 
opposing relation to the second threaded connection. 

547^ 7>ie apparatus of dalm 545. wherein the first tubular member comprises a first 
threaded connection; wherein the second tubular member comprises a second threaded 
connection; wherein the first and second threaded connections are coupled to one another; 
and wherein at least one of the tubular sleeves Is not positioned in opposing relation to the 
first and second threaded connections. 

548. The method of claim 31 0. further comprising: 

threadabiy coupHng the first and second tubular members at a first location; - 
* ' threadabiy coupling the first and second tubular members at a second locatiori 
spaced apart from the finst location; 
providing a plurality of sleeves; and 

mounting the sleeves at spaced apart locations for overlapping and coupling the first 
arKl second tubular mennbers* 

549. The method of claim 548, wherein at least one of the tubular sleeves is positioned in 
opposing relation to the first threaded coupling; and wher^ at least one of the tubular 

• sleeves Is positk>ned in opposing relation to the second threaded coupling. 

550. The method of dalm 546, wherein at least one of the tubular sleeves Is not 
positioned m opposing relation to the first and second tt^readed couplings. - • 

551 . The apparatus of claim 205, further comprising: 

a threaded connection for coupling a portion of the first and second tubular members; 
wherein at least a portion of the threaded connection is upset. 

552. The apparatus of claim 551 , wherein at least a portion of tubular sleeve penetrates 
the first tubular member. 

553. The method of davn 31 0. further comprising: 

threadabiy coupling the first aruj second tubular members; and 
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upsetting the threaded coupling. 

554. The apparatus of claim 205, wherein the first tubular member further comprises an 
annular extension extending therefrom; and wherein the flange of the sleeve defines, 
an annular recess for receiving and marting with the annular extension of the first 
tubular memtier. 

555. The method of claim 310, wherein the first tubular member further comprises an - 
annular extension ^dendtng thereAx»m: and wherein the flange of the sleeve defines 
an annular recess for receiving and mating with the annular extension of the first 
tutnjlar member. 

558. The apparatus of dalm 205, further comprising: 

one or more stress concentrators for concentrating stresses fn the joint 

557. The apparatus as defined In claim 556, wherein one or more of the stress 

concentrators comprises one or more external grooves defined In the first tul>ular 
nr>ember. 

. 558. The apparatus as defined in dalm 656, wherein* one or more of the stress 

concentrators comprises one or more Internal grooves defined In the secxyid tubular 
memtjer. 

559. The apparatus as defined in claim 556, wherein one or mom of the stress 
concentrators comprises one or more openings defined In the sleeve. 

560. The apparatus as defined In dalm 556, wherein one or more of the stress 
concentrators comprises one or more external grooves defined in the first tubular 
memt>er; and wherein one or more of the stress concentrators comprises one or 
more internal grooves defined in the second tubular member. 

561 . The apparatus as defined in claim 566, wherein one or more of the stress 
concentrators comprises one or more external grooves defined in the first tubular 



SUBSTITUTE SHEET (RULE 26) 



wo 2fN»5/024170 



PCT/US2OO4/028831 



member; and wherein one or. more of the stress concentrators comprises one or 
more operungs defined in the sleeve. 

562. The apparatus as defined In dalm 556, wherein one or mors of the stress 
concentrators comprises one or more tntemal grooves defined in the second tubular 
member, and wherein one or more of the stress concentrators comprises one or 
nnore openinge defined in the sleeve. 

563. The apparatus as defined In claim 556, wherein one or more of the stress 
concentrators comprises one or more external grooves defined in the first tubular 
member, wherein one or more of Ihe stress corkcentrators oomprises one or more 
internal grooves defined in the second tubular member, and wherein one or more of 
the stress oonoentrators comprises one or more openings defined In the sleeve. 

564. The method of dalm 31 0. further comprising: 
concentrating stresses within the joint. 

565. The method as defined In dalm 564, wherein concentrating stresses within the joint 
comprises using the first tubular member to concentrate stresses within the joint 

566. The method as defined in dalm 564, wherein concentrating stresses within theic^nt < • 
comprises using the second tubular member to concentrate stresses within the Joint. 

567. The method as defined in daim 564. wherein concentrating stresses within the Joint 
comprises using the sleeve to concentrate stresses within the joint 

568. The method as defined In daim 564, wherein concentrating stresses within the joint 
comprises using the frst tubular member and the second tubular member to 
concentrate stresses within the joint 

569. The method as defined in daim 564. wherein cor)centrating stresses within the joint 
comprises using the first tubular member and the sleeve to concentrate stresses 
within the joint 
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570. The method as defined In daim 564, wherein concentrating stresses within the joint 
comprises using the second tubular member and the sleeve to concentrate stresses ^ 
within the joint 

571 . The method as defined In daim 564, wherein ooncentrating stresses within the joirit 
comprises using the first tubular member, the second tubular member, and the 
sleeve to concentrate stresses within the joint 

572. The apparatus of daim 205, further comprising: 

means for maintaining portions of the first and second tubular member In 

drcumferential compression following the radia! expansion and plastic 
deformation of the first and second tubular membars. 

573. The apparatus of claim 205, further comprising: 

means for concentrating stresses within the mechanical connection during the radial 
expansion and plastic defomiation of the first arui second tubular members. 

574. The apparatus of delm 205, further comprising; 

means for maintaining portions of the first and second tubular member in 

circumferential compression following the radial expansion and plastic 
deformation of the first and second-tubular members; and 

means for concentrating stresses within the mechanical connection during the radial 
e)^dn3lon arKi plastic deformation of the first and second tubular members. 

575. The method of claim 31 0, further comprising: 

maintaining portions of the first and second tubular member In drcumferentf^ 

compression foUoMring a radial expansion and plastio defomr^tlon of the first 
and second tubular members. 

576. The method of daim 31 0, further comprising: 

concentrating stresses within the joint during a radia) expansion end plastic 
defomnatton of the first and second tubular memt>ers. 

577. The method of claim 31 0. further comprising: 
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. maintaining portions of tha first and second tutHilar member in drcumferential 

compression following a radial expansion and plastic defbmiation of the first 
and secorxJ tubular members: an6 
concentrating stresses within the jofnt during a radfat expansion and plastic 
deformation of the first and second tubular members. 

578. The method of daim 1 , wherein the carbon content of the predetermined portion of 
the tubular assembly is less than or equal tp 0.12 percent; and wherein the cart>on 
equivalent value for the predetermined portion of the tubular assembly Is less than 0.21 . 

679. The method of daim 1, wherein the carbon content of the predetermlr^ed portion of 
the tubular assen^ly is greater than 0.12 percent; and wherein the carbon equivalent value 
for the preddtermlned portion of the tubular assembly is less than 0.36. 

580. An expandable tubular member, wherein the cart>on content of the tutHjIar member is 
less than or equal to 0.12 percent; and wherein the' carbon equivalent value for the tubular 
member Is less than 0.21 . 

581 . The tubular member of claim 580, wherein the tubular member comprises a weiltxjre 
casing. 

- 582- An expandable tubular member, wherein the carbon content of the tubular member Js 
greater than 0.12 percent; and wherain the carton equivalant value for the tubular member- 
is less than 0.36. 

583. The tutxiter mernber of daim 582, wherein the tubular member comprises a wellbore 
casing. 

584, The apparatus of claim 142, wherein the carbon content of the predetermined portion 
of the tubular assembly is less than or equal to 0.12 percent; and wherein the carbon 
equivalent value for the predetermined portion of the tubular assembly is less than 0.21 . 
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585. The apparatts of claim 142, wherein the carbon content of the predetermined portion 
of the tubular assembly is greater than 0.12 percent; and wherein the carbon equivalent 
value for the predetermined portion of the tubular assembly is less than 0.36. 

56$. A method of selecting tubular members for radial expansion and plastic deformation, 
comprising: 

selecting a tubular member from a collection of tubular memt>er, 
determining a carbon content of the selected tubular member 
detenminirtg a carbon equivalent value for the selected tubular member, and 
If the cart3on content of the selected tubular member Is less than or equal to 0.12 percent . 
and the carbon equivalent value for the selected tubular memfcier is less tten 0.21 , 
then determining that the selected tubular member is suitable for radial expansion • 
and plastic deformation, 

587^ A method of selecting tubular members for radial expansion and plastic deformation, 
comprising: 

selecting a tubular member from a collection of tubular member; 

deten^ining a carbon content of the selected tubular member; . 
determining a carbon equivalent value for the selected tubular member; and 
if the cart>on content of the selected tubular member is greater than 0.12 percent and the 
carbon equivalent value for the selected tubular member is less than 0.36» then 
detenmining that the selected tubular member is suitable for radial expansion and 
plastic deformation. 

588. The apparatus of daim 205, wherein the carbon content of the predetermined portion 
of the apparatus is less than or equal to 0.12 percent; and wherein the cartoon equivalent , 
value for the predetermined portion of the apparatus is less than 0.21 . 

589. The apparatus of daim 205, wherein the carbon content of the predetermined portion . 
of the apparatus is greater than 0.12 percent; and wherein the cart>on equivalent value for 
the predetermined portion of the apparatus Is less than 0.36. 
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590. The method of claim 310, wherein Ihe carbon content of the predetemnined portion of 
the tubular assemtily is less than or equal to 0.1 2 percent; and wherein the carbon 
equivalent value for the predeternuned portion of the tubular assembly Is less than 0.21 . • 

• 591. The method of claim 310, wherein the carbon content of the predetermined portlon.of 
the tubular assembly Is greater than 0.12 percent; and wherein the carbon equivalent value 
for the predetermined portion of the tubular assembly Is toss than 0.36. 

502. An expandable tubular member, comprising: 
a tubular body; 

wherein a yield point of an inner tubular portion of the tubular body Is less than a 
yield point of an outer tubular portion of the tubular body. 

593. The expandable tubular member of claim 592, wherein the yield point of the inner 
tubular portion of the tubular body varies as a function bf the radial position virtthln the tubular 
body. 

594. The expandable tubular member of claim 593, wherein the yield point of the Inner 
tubular portion of the tubular body varies in an linear fashion as a funcUon of the radial ' 
position within the tubular body. 

596. The expandable tubular member of daim 593. wherein the yield point of the inner - 
tubular portion of the tubular body varies In an non-linear fashion as a function of the radial 
position within the tubular body. 

596. The expandable tubular member of dalm 592, wherein the yield point of the outer 
tubular portion of the tubular body varies as a function of the radial posltian within the tubular 
body. 

597. The expandable tubular member of daim 596, wherein the yield point of the outer 
tubular portion of the tubular t)ody varies in an linear fashion as a function of the radial 
position within the tubular body. 
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598. The expandable tubular member of claim 596, wherein the yield point of the outer 
tubular portion of the. tubular body varies in an non-linear fashion as a function of the radial 
position within the tubular body. 

699. The.expandable tubular me.mber of ciaim 592, 

wherein the yield point of the Inner tubular portion of the tubular tKxJy varies as a 

function of the radial position within the tubular body; and 
wherein the yield point of the outer tubular portion of the tulxJiar body varies as a 

function of the radial position v^thln the tubular body. 

600. The expandable tubular member of claim 599, wherein the yield point of the inner 
tubular portion of the tubular t)0dy varies in a linear fashion as a function of the radial 
position within the tubular body; and wherein the yield point of the outer tubular portion of the 
tubular body varies in a linear fashion as a function of the radial position within the tubular 
body. 

601 . The expandable tubular member of claim 599, wherein the yield point of the inner 
tubular portion of the tubular body varies In a linear fashion as a function of the radial 
position within the tubular body; and wherein the yield point of the outer tubular portion- of the 
tubular body varies In a non-linear fashion as a function of the radial position within. the . 
lutHjIar body. 

602. The expandable tubular member of claim 599, wherein the yield point of the Inner 
tubular portion of the tubular body varies in a non-linear fashion as a function of the radial 
position within the tubular body; and wherein the yield point of the outer iubufar portion of the 
tubular body varies in a linear fashion as a function of the radial position within the tubular 
body. 

603. The expandable tubular member of claim 599, wherein tha yield point of the inner 
tubular portion of the tubular body varies In a non-Unear fashion as a functbn of the radial 
position within the tubular body: and wherein the yield point of the outer tut>ular portion of the 
tubular body varies in a non*linear fashion as a function of the radial position within the 
tubular body. 
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604. The expandable tubular member of claim 599, wherein the rate of change of the yteld 
point of the inner tubular portion of the tubular bod/ is diffarent than tlie rate of change of the 
yield point of the outer tubular portion of the tubular body. 

605. The expandable tubular member of daim 599, wherein the rate of change of the yield 
point of the inner tubular portion of the tubular body is different than the rate of change of the 
yield point of the outer tubular portion of the tubular body. 

606. The method of daim 1 , wherein a yield point of an inner tubular portion of at least a . 
portion of the tubufar assembly is less than a yield point of an outer tubular portion of the 
portion of the tubular assembly. 

607. The method of claim 605, wherein the yield point of the Inner tubular portion of the 
tubular body varies as a function of the radial position within the tubular body.- 

608. The method of daim 607. wherein the yield point of the Inner tubular portion of the 
tubuteir body varies fn an linear fashion as a function of the radial positron wItNn the tubular 
body. 

609. The method of daim 607. wherein the yield point of the Inner tubular portion of the 
tubular body varies In an non-linear fashion as a function of the radial position within the 
tutMifar body. 

610. The method of claim 605. wherein the yield point of the outer tubular portion of the 
tubular body varies as a function of the radial position within the tubular body. 

611. The method of claim 610. wherein the yield point of the outer tubular portion of the 
tubular t>ody varies in an linear fashion as a function of the radial position within the tubular 
body. 

612. The method of daim 610. wherein the yield point of the outer tubular portion of the 
tubular body varies in an rvsn-linear fashion as a function of the radial position within the 
tubular body. 
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613. The method of claim 606. wherein the yIeW point of the inner tubular portion of the 
tubular body varies as a function of the radial position within the tubular body; and wherein 
the yield point of the outer tubular portion of the tubular body varies as a function of the 
radial position within the tubular body. 

614. The method of dalm 613, wherein the yield point of the Inner tubular portion of the 
tubular body varies in a linear fashion as a function of the radial position within the tubular 
body: and wherein the yield point of the outer tubular portion of the tubular body vanes In a 
linear fashion as a fun^lon of the radial position within the tubular body. 

81 5. The method of claim 613, wherein the yield point of the inr>er tubular portion of the 
tubular body varies In a Dnear fashion as a function of the radial position within the tubular . 
body; and wherein the yield point of the outer tubular portion of the tubular body varies In a 
non-finear fashion as a function of the radial position within the tubular body. 

616. The nrtethod of claim 613, wherein the yield point of the Inner tubular portion of the 
tubular body varies In a non-linear fashion as a function of the radial position within the 
tubular body; and wherein the yield point of the outer tubular portion of the tubular body • 
varies In a linear fashion as a function of the radial position wimin the tubular body. 

61 7. The method of daim 613, wherein the yield point of the Inner tubular portion of the 
tulHJIar body varies in a non-linear fashion as a function of the radial position within the 
tubular body; and wherein the yield point of the outer tubular portion of the tubular body 
varies In a non-linear fashion as a function of the radial position within the tuljular body. : 

618. The method of claim 613, wherein the rate of change of U>e yield point of the Inner 
tubular portion of the tubular body is different than the rate of change of the yield point of the 
outer tubular portion of the tubular body. 

619. The method of claim 61 3. .wherein the rate of change of the yield point of the Inner 
tubular portion of the tubular body is different than the rate of change of the yield point of the 
outer tubular portion of the tubular body. 
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620. The apparatus of daim 142. wherein a.yield point of an inner tubular portion of at 
least a ponton of the tubular assembly Is less than a yield pKrint of an outer tubular portion of > 
the portion of the tubular assembly. 

621 . The apparatus of dalm 620, wherein the yield point of the Inner tubular portion of the 
^ tubular body varies as a function of the radial position within the tubular body. 

622. The apparatus of claim 621 , wherein the yield point of the inner tubular portion of the 
tubular body varies hi an linear fashion as a fiirKtion of the radial position wit^ the tut>ular 
body. 

623. The apparatus of daim 621 . wherein the yield pofnt of the inner tubular portion of the 
' tubular body varies in an non-finear fashion as a function of the radial' position within the*. . 
tubuiarbody. 

624. The apparatus of daim 620, wherein the yield point of the outer tubular portion of the 
tutnjlar tx)dy varies as a function of the radial position within the tubular body. 

625. The apparatus of da?m 624. wheretn the yield point of Ihe outer tubular portion of the 
tubular body varies In an linear fashion as a function of the radial position within the tubular 
body. 

626. The apparatus of dalm 624. wherein the yield point of the outer tubular portion of the 
tubular t>ody varies in an non-tlr>ear fiashion as a function of the radial pyostUon mtfv'n the • - 
tubular body. 

627. The apparatus of daim 620, wherein the yield point of tJie inner tubular portion of the 
tubular body varies as a function of the radial position within the tubular body; and wherein 
the yield point of the outer tulxilar portion of the tubpiar body varies as a function pf the 
radial position within thd tubular body. 

626. The apparatus of dalm 627» wherein the yield point of the inner tubular portion of the 
tubular body varies in a linear fashion as a function of the radial position within the tubular 
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body; and wherein the yiefd point of the outer tubular portion of the tubular body varies In a 
linear fashion as a function of the radial position within the tubular body. 

629. The apparatus of claim 627, wherein the yield point of the inner tubular portion of the 
tubular body varies in a linear fashion as a funcb'on of the radial position within the tubular 
body; and wherein the yield point of the outer tubular portion of the tubular t>ody varies In a 
non-linear fashion as a function of the radial position within the tubular body. 

630. The apparatus of claim 627, wherein the yield point of the inner tubular portion of the 
tubular body varies in a non-linear fashion as e function of the radial position within the . 
tubular body; and wherein the yield point of the outer tubular portion of the tubular body . 
varies In a linear fashion as a function of the radial position within the tubular body. 

831 . The apparatus of dalm 627. wherein the yield point of the inner tubular portion of the 
tubular body varies In a non-linear fashion as a function of the radial position within the 
tubular body; and wherein the yield point of the outer tubular portion of the tubular t>ody 
varies in a non-linear feshton as a function of the radial position within the tubular body. : 

632. The apparatus of claim 627, wherein the rate of change of the yield point of the Inner 
tubular portion of the tubular body is different than the rate of change of the yield point of the 
outer tubular portion of the tubular body. 

633. The apparatus of dalm 627. wherein the rate of change of the yield point of the inner 
tubular portion of the tubular body is different than the rate of change of the yield point of the 
outer tubular portion of the tubular body. 

634. The method of claim 1» wherein prior to the radial expansion and plastic defomiation, 
at least a portion of the tubular assembly comprises a microstructure comprising a hard 
phase staicture and a soft phase structure. 

635. The method of claim 634, wherein prior to the radial expansion and plastic 
deformation, at least a portion of the tubular assembly comprises a microstructure 
comprising a transitional phase structure. 
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636. ThB method of claim 715, wherein the hard phase structure comprises martensite. 

637. The method of ctafm 634» v4ierein the soft phase structure comprises ferrite. 

636. The method of dalm 634» wherein the transitional phase structure comprises retained 
austentite. 

639. The method of claim 634, wherein the hard phase structure comprises martenslte; - 
wherein the soft phase structure comprises ferrite; and wherein the transitional phase 
structure comprises retained austentite. 

640. The method of dafm 634. wherein the portion of the tubular assembly comprising a 
microstructure comprising a hard phase structure and a soft phase structure comprises, by 
weight percentage, about 0.1 % C» about 1 .2% Mn, and about 0.3% Si. 

641 . The apparatus of claim 142. wherein at least a portion of the tubular assembly 
comprises a microstructure comprising a hard phase structure and a soft phase structure. 

642. The apparatus of dalm 641 . wherein prior to the radial expansion and plastic 
deformation, at least a portion of the tubular assembly comprises a microstructure 
comprising a transitional phase structure. 

643. The apparatus of. daim 641 , wherein the hard phase strudure comprises martensite. 

644. The apparatus of dalm 641 . wherein the soft phase structure comprises ferrite. 

645. The apparatus of daim 641. wr>ere{n the transitional phase structure comprises 
retained austentite. 

646. The apparatus of daim 641 . wherein the hard phase strudure comprises martenslte; 
wherein the soft phase structure comprises ferrite; and wherein the transitional phase 
structure comprises retained austentite. 
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• 647. The apparatus of claim 641 . wherein the portion of the tubular assembly oomprising a 
microstructune oomprising a hard phasa stoicture and a soft phase structure comprises, by 
weight percentage, about 0.1 % C, about 1.2% Mn. and about 0.3% SL 

•648. A method of fnanufdcturing an expandable tubular member, comprising: 
providing a tubular member; 
heat treating the tubular member; and 
quenching the tubular member; 

wherein fotlowir>g the quenching, the tubular member comprises a microstructure 
comprising a hard phase structure and a soft phase structure. 

' 649. The method of claim 648. wherein the provided tubular member comprises, by weight 
percentage, 0.065% 1.44% Mn. 0.01% P. 0.002% S, 0.24% Si, 0.01% Cu. 0.01% Ni, 
0,02% Cr, 0.05% V, 0.01% Mo, 0.01% Nb. and 0.01 %Ti. 

650. The method of claim 648, wherein the provided tubular member comprises, by weight 
•percentage, 0.18% C. 1.28% Mn, 0.017% P, 0.004% S, 0.29% Si. 0.01% Cu. 0.01% Nl, 
0.03% Cr, 0.04% V, 0.01% Mo. 0.03% Nb. and 0.01%Ti. 

651 . The method of claim 648, wherein the provided tubular member comprises, by weight 
percentage. 0.08% C. 0.82% Mn, 0.006% P. 0.003% S, 0,30% Si, 0:08% Cu.:0.05% Nl. 
0.05% Cr, 0.03% V, 0.03% Mo, 0.01% Nb. and 0.01%TI, 

652. The method of dalm 648, wherein the provided tubular member comprises a 
microstructure comprising one or more of the following: martensite, pearlite, vanadium- 
carbide, nickel carbide, or titanium carbide. 

653. The method of claim 648, wherein the provided tubular member comprises a 
microatructure comprising one or more of the following: pearlite or pearlite striation. 

654. The method of claim 648, wherein the provided tubular member comprises a 
microstructure comprising one or more of the following: grain pearlite. wklmanstatlen 
martensite, vanadium carbide, nickel carbide, or titanium carbide. 
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655. The method of daim 648. wherein the heel treating comprises heating the provided 
tubular member for about 10 minutes at 790 ^'C. 

656. The method of claim 648. wherein the quenching comprisos quenching the heat • 
treated tubular member in water. 

657. The method of claim 648. wherein following the quenching, the tubular member 
comprises a microstructure comprising one or mora of the following: fenite, grain peariite, or 
martensite. 

658. The method of dalm 648. wherein following the quenching, the tubular member 
comprises a microstructure comprising one or more of tfie following: ferrite. martenerte, or 
balntte. 

659. The method of claim 648, wherein following the quenching, the tubular member . 
comprises a microstructure comprising one or more of the following: bainite. peariite, or 
fenfte. 

680. The method of dalm 648, wherein following the quenching, the tubular member , 
comprises a yield strength of about 67ksi and a tensile strength of about 95 ksl.. 

661 . The method of dalm 648, wherein following the quenching, the tubular member 
comprises a yield strength of at>out 82 ksl and a tensile strength of about 1 30 ksl. 

662. The method of claim 648. wherein following the quenching, the tubular member 
comprises a yield strength of about 60 ksi and a tensile strength of about 97 ksl. 

653. The method of claim 648. further comprising: 

positioning the quenched tubular member within a preexisting structure: and 
radially expanding and plastically deforming the tubular memt>er within the 
preexisting structure. 

664. The apparatus of claim 142, wherein at least a portion of the tubular assembly 
comprises a microstructure comprising a hard phase structure and a soft phase structure. 
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665. The apparatus of claim 664, wherein the portion of the tubular a8semt>ty comprises, 
by weight percentage. 0.065% C, 1.44% Mn, 0.01% P. 0.002% S. 0.24% Si, 0.01% Cu, 
0.01% Nl, 0.02% Cr, 0.05% V, 0.01% Mo. 0.01% Nb, and 0.01%Ti. 

666. The apparatus of ddlm 664. wherein the portion of the tubular assembly compri6dS, 
by weight percentage. 0.16% C, 1.23% Mn, 0.017% P. 0.004% 0.29% SI, 0.01% Cu. . 

. 0.01% Nl. 0.03% Cr. 0.04% V. 0.01% Mo. 0.03% Nb, and 0.01%Ti. 

667. The apparatus of claim 664, wherein the portion of the tubular assembly comprises, 
by weight percentage. 0.08% C. 0.62% Mn, 0.006% P, 0.003% S. 0.30% Si, 0.06% Cu, 

. 0.05% Ni, 0.05% Cr. 0.03% V, 0.03% Mo. 0.01% Nb, and 0.01 %Ti. 

668. The apparatus of daim 664. wherein the portion of the tubular assembly comprises a 
microslructure comprising on© or more of the following: martenslte, pearlite, vanadium 
carbide, nickel carbide, or titanium carbide. 

669. The apparatus of claim 654. wherein the portion of the tubular assembly comprises a 
microstructure comprising one or more of the following: pearlrte or peariite striation. 

670. The apparatus of daim 664. wherein the portion of the tubular assembly comprises a * 
. microstructure comprising one or more of the following: grain pearlite, widmanstatten 

martenslte, vanadium carbide, nickel carbide, or titanium carbide. - * 

671 . The apparatus of claim 664. wherein the portion of the tubular assembly comprises a - 
microstructure comprising one or more of the following: ferrite, grain pearlite, or martenslte. 

672. The apparatus of claim 664. wherein the portion of the tubular assembly comprises a 
microstructure comprising one or more of the following: ferrite, martenslte, or bainite. 

673. The apparatus of claim 664, wherein the portion of the tubular assembly comprises a 
microstruoture comprising one or more of the following: balnlte, pearlite, or ferrite. 
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674. The apparatus of claim 664, wtierein the portion of the tubular assembly comprises a 
^eld strength of about 67Ksi and a tensile strength of about 95 ksi. 

675. The apparatus of claim 664. wherein the portion of the tubular assembly comprises a 
yield strength of about 82 ksi and a tensile strength of about 1 30 ksi. 

676. The apparatus of dalm 664, wherein the portion of the tubular assembly comprises a 
yield strength of atxnjt 60 ksi and a tensile strength of about 97 ksi. 

677. A method of radially expanding a tubular assembly^ comprising: 

radially expanding and plastically deforming a lower portion of the tubular assembly 
* by ^essurizlng the interior of the lower portion of the tutxjlar assembly; and 
then, radially expanding and plastically defom^ng the remaining portion of the tubular 

assembly by contacting the interior of the tubular assembly with an expansfc>n 

device. 

678. The method of dalm 677, wherein the expansion device comprises an adjustable 
expansion device. 

679. The method of daim 677. wherein the expansion device comprises a hydroforming 
expansk>n device. 

680. The method of daim 677, wherein the expansion device comprises a rotary ' 
expansion device, 

681 . The method of daim 677, wherein the lower portion of the tubular assembly has a 
higher dudiliiy and a lower yield point prior to the radial expansion and pfasdc deformation 
than after the radial expansion and plastic deformatk>n. 

B82. The method of daim 681 • wherein Ihe remaining portion of the tubular assembly has 
a higher ductility and a lower yiekl point prior to the radial expansion and ptastk; deformation 
than after the radial expansion and plastic deformation. 
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683. The method of claim 677. wherein the lower portion of the tubular assembly 
comprises a shoe defining a valveable passage.* 

684. Asystemforradiatlyexpandtng.a tubular assembly, comprising: 

means for radially expanding and plastically deforming a tower portion of the tubular 
assembly by pressurizing the interior of the lower portion of the tubular 
assembly; and 

then, means for radially expanding and plastically deforming the remaining portion of 
the tubular assembly by contacting the Interior of the tubular assembly with an 
expansion device. 

685. The system of dalm 984, wherein the lower portion of the tubular assembly has a 
higher ductility and a lower yield point prior to the radial expansion and plastic deformation . 
than after the radial expansion and plastic detomDatlon. 

686. The system of claim 685. wherein the remaining portion of the tubular assembly has 
a higher ductility and a lower yield point prior to the radial expansion and plastic deformation 
than after the radial expansion and plastic deformation. 

687. A method of repairing a tubular assembly^ comprising: 
positkxiing a tubular patch within the tubular assembly; and 

radially expandir>g and plastically deforming a tubular patch into engagement with the 
tubular assembly by pressurizing the interior of the tubular patch. 

668. The method of claim 687. wherein the tubular patch has a higher ductility and a lower 
yield point prior to the racKa> expansion and plastic defonmatlon t.hen after the radial 
expansion and plastic deformation. 

689. A system for repairing a tubular assembly, comprising: 

means for positioning a tubular patch within the tubular assembly; and 
means for radially expanding and plastically deforming a tubular patch into 

engagement with the tubular assemt>ly by pressurizing the Interior of the 

tubular patch. 
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690. The system of claim 689, wherein the tubutar patch has a higher ductility and a lower 
yield point prior to the radial expansion and plastic deformation than after the radiaf 
expansion and plastic defomiation. 

691 . A method of radially expanding a tubular member, comprising: 
accumulating a supply of pressurized fluid; and 

oontrollably Injecting the pressurized fluid into the Interior of the tubular member . 

692. The method of claim 691, wherein accumulating the supply of pressurized fluid 
comprises: 

nrK>nitoring the operaUng pressure of the accumulated fluid; and 
If the operatlrtg pressure of the accumulated fluid Is less than a predetermined - 
amount, injecting pressurized fluid into the accumulated fluid. 

693. The method of claim 691 , wherein controltably injecting the pressurized fluid into the 
interior of the tubular member comprises: 

monitoring the operating condition of the tubular memt>er; and 
if the tubular member has been radial expanded, releasing the pressurized fluid from 
the Interior of the tubular member. 

694. An apparatus for radially expaniding a tubular member, comprising: 
a fluid reservoir; 

a pump for pumping fluids out of the fluid reservoir; 

an accumulator for receiving and accumulating the fluids pumped from the reservoir; 
a flow control valve for oontrollably releasing the fluids accumulated within the 
reservoir; and 

an expansion element for engaging the Interior of the tubular member to define a 
pressure chamber within the tubular member and receiving the released 
accumulated fluids into the pressure cfiamber. 

695. An apparatus for radiaily expandir^ a tubular memt>er, comprising: 
an expandable tubular member, 

a locking device positioned within the expandable tubular member releasabty 
coupled to the expandable tubular member; 
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a tubular support member positioned within the expandable tubular mennbar coupled 

to the locking device; and 
an adjustable expansion device positioned within the expandable tubular member 

coupled to the tubular support member; 
wherein at least a portion of the expandable tubular member has a hugher ductility* 

and a lower yield point prior to the radial expansion and plastic deformation 

than after the radial expansion and plastic deformation. 

696. The apparatus of dafm 695, further comprising: 

means for transmitting torque between the expandable tubular member and the 
tubular support nrnmber, 

697. The apparatus of claim 695. further comprising: 

means for sealing the Interface between the expandat>le tubular member and the 
tubular support member. 

698. The apparatus of claim 695, further comprising: 

another tubular support member received withfn the tubular support member 
releasably coupled to the expandable tubular member. 

699. Ttie apparatus of claim 698. further comprising: 

means for transmitting torque between the expandable tubular member and the other • 
tubular support member. 

700. The apparatus of daim 698, further comprising: 

means for transmitting torque between the other tubular support member and the 
tubular support member. 

701 . The apparatus of daim 698« further comprising: 

means for sealing the Interface between the other tubular support member and the 
tubular support member. 

702. The apparatus of daim 698, further comprising: 
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means for sealing the interface between the expandable tubular member and the 
tubular support member. 

703. The apparatus of claim 698. further comprising: 

means fbr sensing the operating pressure within the other tubular support member. 

704. The apparatus of claim 698, further comprising: 

means for pressurizing the interior of the other tubular support member. 

705. The apparatus of claim 698. further comprising: 

means for limiting axial displacement of tha other tubular support memt>er relative to 
the tubular si^port member. 

706. The apparatus of claim 698, further comprfsing: 

a tubular liner coupjed to an end of the expandable tubular member. 

707. The apparatus of claim 695. further comprising: 

a tubular liner coupled to an end of the expandable tubular memt>er. 

708. An apparatus for radially expar^dlng a tubular member, compiising: 
an expar^able tubular memt>er, . 

a locking device positioned within the expandable tubular rnember releasably 

coupled to the expandable tubular member^ 
a tubular support member positioned within the expandable tubular member coupled 

to the locking device; 
an adjustable expansion device positior^ed within the expandable tubular member 

coupled to the tubular support member; 
means for transmitting torque between the expandable tubular member and the 

tubular support member; 
means for sealing the Interface between the expandable tubular mamt>er and the 

tubular support member; 
another tubular support member received within the tubular support member 

releasably coupled to the expar^dabie tubular memben 
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means for Iransmitting torque between the expandable tubular member and the other 

tubular support mernl>er; 
means for transmitting torque between the other tubular support rTYemt>er and the • 

tubular support member; 
means for sealing the Interface between the other tubular support member and the 

tubular support member; 
means for sealing the Interface between the expandable tubular member and the 

tubular Support member, 
means for sensing tho operating pressure within the other tubular support member; 
means for pressurizing the Interior of the other tubular support member; 
means for limiting axial displacement of the other tubular support member relative to 

the tubular support member; and 
a tubular liner ooupied to an end of the expandable tubular member; 
wherein at least a portion of the expandable tubular member has a higher ductility 

and a lower yield point pnor to the radial expansion and plastic deformation 

than after the radial expansion and plastic deformation. 

709- A method for radially expanding a tubular rnember, comprising: 

positioning a tubular member and en adjustable expansion device within a 
preexisting structure: 

radially Qxpanding and plastically deforming at least a portion of the tubular member 

by prassurfzing an Interfpr portion of tho tubular memt>er; 
Increasing tho size of the adjustable expansion device; and 

radially expanding and plastically defonning another portion of the tubular member by 
displacing the adjustable expansion device relative to the tubular member. 

710. The method of dalm 709, further comprising: 

sensing an operating pressure within the tubular member. 

71 1 . The method of claim 709, wherein radially expanding and plastically deforming at 
least a portion of the tubular member by pressurizing an intenor portion of the tubular 
member compnses: 

injecting fluidic material into the tubular member; 

sensing the operating pressure of the injected fluidic material; and 
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If the operating pressure of the Injected fluldic material exceeds a predetermined • 
valua, permitting the ftuUXic material to enter a pressure chamber defined 
v^In the tubular memt>er. 

712. The method of claim 709. wherein at laast a portion of the tubular member has a 
higher ductility and a lower yield point pnor to the radial expansion and plastic deformation 
than after the radial expansion and plastic defomnation. 

71 3. The method of claim 709, wherein the portion of the tubudar member comprises the 
pressurized portion of the tubular member. 

714. A system for radially expandlr^g a tubular member, comprising: 

means for positioning a tubular member and an adjustable expansion de^4oe wl^in a 

preexisting structure; 
means for radially expanding and plastically deforming at least a portion of the 

tubular member by pressurizing an interior portion of the tubular memt>er; 
means for increasing the size of the adjustable expansion device; and - . 
means for radially expanding and plash'cally deforming another portbn of the tubular 

member by displacing the adjustable expansion device relative to the tubular 

menDber. 

715. The system of daim 714. further comprising: 

sensing an operating pressure within the tubular memt>er. 

716. The system of claim 714. wherein radially expanding and plastically deforming at 
least a portion of the tubular member by pressurizing an interior portion of the tubular 
member comprises: 

injecting fluidic materiat into the tubular memben 

sensing the operating pressure of the injected fiuldic material: and 

if the operating pressure of the injected fluidic material exceeds a predetermined 

value, permitting the fluidic material to enter a pressure chamber defined 

within the tubular member. 
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717. The system of claim 714. Nwheraln at least a portion of the tubular member has a 
higher ductility and a loxver yield point prior to khe radial expansion and plastic deformation 
than alter the radial expansion and plastic defomnation. 

718. The system of claim 714, wherein the portion oftiie tubular member comprises the * 
presstirtzed portion of the tubular member. 

719. A method of radially expanding and plastically defomning an expandable tubular 
member, comprising: - - , 

limiting ttie amount of radial expansion of the expandable tubular member. 

720. The method of claim 71 9, wherein limiting the amount of radial expansion of the 
expandabia tubular member comprises: 

coupling another tubular member to the expandable tubular member ttiat limits the 
amount of the radial expansion of the expandable tubular member. 

721 . The method of dalm 720. wherein the other tubular member defines: 
one or more slots. 

722. The method of dalm 720« wherein the other tubular member has a higher ductility 
and a tower yield point prior to the radial expansion and plastic deformation than after the 
radial expansion and plastic deformation. 

723. An apparatus for radially expanding a tubular member, comprising: 
an expandable tubular member; 

an expansion device coupled to the expandable tubular member for radially 

expanding and plastically deforming the expandable tubular memt>er; and 

an tubular expansion nmlter coupled to the expandable tubular member for limiting 
the degree to which the expandable tubular member may be radially 
expanded and plastlceliy deformed. 

724. The apparatus of daim 723. wherein the tubular expansion llmiter comprises a 
tubular member that defines one or more slots. 
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725. The apparatus of dalm 723» whereln the tubular expansion Hmiter comprises a • 
tubular member that has a higher ductility and a lower yield point prior to the radial 
expansion and plastic deformation than after the radial expansion and plastic defonmation. 

726. The apparatus of claim 723, further comprising: 

a loclcing device positioned within the expandable tubular member releasably • 

coupled to the expandable tubular meml>er; 
a tubular support member positioned within the expandat>te tubular member coupled 

to the loddng device and the expansion device. 

727. The apparatus of deum 723. wherein at least a portion of the expandable tubular • 
member has a higher ductifity and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic dafbmnatlon. 

728. The apparatus of claim 726, further oompri&ing: 

means for transmitting torque between the expandable tubular memt>er and the 
tutNilar support member. 

729. The apparatus of claim 726» further comp>rifiing: 

means for sealing the interface between the exparxjable tubular member and the 
tubular support memt>er. 

730. The apparatus of claim 726, further comprising: 

means for sealing the interface between the expandable tubular member and the 
tubular support member. 

731 . The apparatus of claim 726, further comprising: 

means for sensing the operating pressure within the tubular support member. 

732. The apparatus of claim 726. further comprising: 

means for pressurizing the interior of the tubular support member. 

733. An apparatus for radially expanding a tubular member, comprising: 
an expandable tubular member; 
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an oxpanston device cxDupled to the expandable tubular member tor radlaliy 

expanding and plastically deforming the expandable tubular member, 
an tubular expansion llmiter coupled to the expandable tubular member for limiting 

the degree to which the expandable tubular member may be radially 

expanded and pIdstJcaIfy defonmed: 
a locking device positioned within the expandable tubular member releasabiy 

coupled to the expandable tubular memben 
a tubular support member positioned within the expandable tubular member coupled 

to the locking device and the expansion device; 
means for transmitting torque between the expandable lubutar member and the . 

tubular support member; 
means for seating the interface between the expandat>fe tubular member and the 

hJbuIar support member; 
means for sensing the operating pressure within the tubular support member; and ' 
means for pressurizing the interior of the tubular support member, 
wherein at least a portion of the expandable tubular member has a higher ductility ; 

and a lower yield point prior to the radial expansion and plastic deformation 

than after the radial expansion and plastic deformation. 

734. A method for radially expanding a tubular member, conr^rlslng: 

positlonlr^ a tubular member and an adjustable expansion device within a 
preexisting struotura; 

radially expanding and plastically deforming at least a portion of the tubular member 
by pressurizing an Interior portion of the tubular nnember; 

limiting ttie extent to which the portion of the tutwjlar member Is radially expanded 
and plastically deformed by pressurizing the interior of the tubular memben 

increasing the size of the adjustable expansion device; and 

radially expanding and plastically deforming another portion of the tubular member by 
displacing the adjustable expansion device relative to the tubular mennber. 

735* The method of claim 734, further comprising: 

sensing an operating pressure within the tubular member. 
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736. The method of cJaim 734, wherein radially expanding and plastically defonning at 
least a portion of the tubuiar nnember by pressurizing an interior portion of the tubular 
member comprises: 

injecting fiufdic material into the tubular member: 

sensing the operating pressure of the Injected fluidic material: and 

if the operating pressure of the injected flutdic matenat exceeds a predetermined • 

value, permitting the flutdic material to enter a pressure chamber defined 

within the tubular member. 

737. The method of claim 734, )^erein at least a portion of the tubular member has a- 
higher ductility and a lower yield point prior to the radial expansion and plastic deformation • 
than after the radial expansion and plastic defonmatton. 

738. The method of dalm 734, wherein limiting the extent to which the portion of the 
tubular member is radially expanded and plastically deformed by pressurizir^g the Interior of * 
the tubuiar member comprises: 

applying a force to the exterior of the tubular member. 

73g. The method of daim 738, wherein applying a force to the exterior of the tubular 
memt>er comprises: 

applying a variable force to the exterior of the tubular member. 

740. A system for radiaHy expanding a tubular member, comprising: 

means for positroning a tubular member arid an adjustable expansion device within a 

preexisting structure; 
means for radially expanding and plastically defonnlrig at least a portion of the 

tubular member by pressurizing an interior portion of the tubular member, 
means for limltlr^g the extent to which the portion of the tubular memt>er Is radially 

GX^>&nde6 and plastically deformed by pressurizing the interior of the tubular 

member; 

means for increasing the size of tiie adjustable expansion device; and 

means for radially expandlr^ and ptastically defbnming another p>ortion of the tubuiar 

member by displaang the adjustable expansion device relative to the tubular 

member. 
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741 . The method of claim 740, further comprising: 

-means for sensing an operating pressure within the tubular member. 

742. The method of dafm 740, wherein means for radially expanding and ptasticalty - 
deforming at least a portion of the tubular memt>er by pressurizing an interior portion of the . 
tubular member comprises: 

mesns for injecting fluldio maleiial into the tubular member; 

means for sensing the operating pressure of the injected fluidio matertdi; and • 

If the operating pressure of the Injected fluldic nnaterial exceeds a predetermined 

value, means for permitting the fluidic matenal to enter a pressure chamber 

defined within tlie lutHiIar memt>er. 

743. The method of daim 740. wherein at least a portion of the tubular member has a * 
higher ductility and a lower yield point prior to the radial expansion and plastic deformation 
than after the radial expansion and plastic deformation. 

744. The method of claim 740» wherein means for limiting the extent to which the portion . 
of the tubular member is radially expanded and plastically deformed by pressurizing the * 
interior of the tubular mernt>er comprises: « 

rrieans for applying a force to the exterior of the tubular member. 

745. The method of claim 738. v^erein means for applying a force to the exterior of the . 
tubular member comprises: 

means for applying a variable force to the exterior'of the tubular member. 

746. A system for radially expanding a tubular memt>er, comprising: 
means for accumulating a supply of pressurized fluid; and 

means for oontrollably Injecting the pressurized fluid into the interior of the tubular 
member. 

747. The System of daim 746, wherein means for accumulating the supply of pressurized 
fluid comprises: 

means for monitoring the operating pressure of the accwHJlated fluid; and 
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if the operating pressure of the accumulated fluid is less than a predetermined 
amount, means for Injecting pressurized fluid into the accumulated fluid. 

748. The system of dalm 726, wherein means for controllably injecting the pressurized 
fluid into the interior of the tubular member comprises: 

means for monitoring the operating condition of the tubular member; and 
if the tubular member has been radial expanded, means for releasing the pressurized 
fluid from the interior of the tubular member. 

749. An apparatus for radially expanding an expandable tubular member, comprising: 
an exparxiable tubular mamt>en 

a locking device positioned within the expandable tubular mennt>er releasabiy 

coupled to the expandable tubular nnemban 
an actuator positioned within the expandable tubular member coupled to the locking 

device; 

a tubular support member positioned within the expandable tubular member coupled 
to the actuator 

a first expansion device coupled to the tubular support member, 

a second expansion device coupled to the tubular support member, and 

an expandat>le tubular sleeve coupled to the second expansion device. 

750. The apparatus of claim 749. wherein the outside diameters of the first and second 
expansion devices ana unequal. 

751 . The apparatus of claim 750, wherein* the outside diameter of the first expansion 
device is greater than the outside diameter of the second expansfon device. 

752. The apparatus of claim 749, wherein at least a portion of the expandable tubular 
member has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 

753. The apparatus of claim 749, wherein at least a portion of the expandable tubular 
sleeve has a higher ductility and a lower yield point prior to the radial expansion and plastic 
defonmation than after the radial expansion and plastic deformation. 
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754. The apparatus of cfafm 749. wherein the outstde diameters of the first and second 
expansion devices are both lass than or equal to the outside diameter of the expandable 
tubular mennt)er. 

765. The apparatus .of daim 749. wherein the outside dtameter of the expandable tubular 
sleeve is less than or equal to the outside diameter of the expandable tubular.member. 

756. The apparatus of claim 748, further comprising: 

means fbr transmlltung torque between the expandable tubular member and the . . 
tubular support meml>er. 

757, The apparatus of daim 748. further comprising: 

means for pressurizing the Interior of the tubular support member. 

75a. The apparatus of daim 748, further comprising: 

means for limiting axial displacement of the expandable tubular sleeve. 

759. The apparatus of daim 748, further comprising: 

means for limiting axial displacement of the expandable tubular member 

760. The apparatus of daim 758. further comprising: 

means for transmitting torque from the tubular support member to the means for . 
limiting axial displacement of the expandable tubular sleeve. 

761 . The apparatus of daim 748, further comprising: 

means for displadng the first expansion device relative to the expandable tubular 
member to radially expand and plastically defomn the expandable tubular 
member. 

762. The apparatus of daim 748. further comprising: 

means for displacing the second expansion device relative to the expandable tubular 
sleeve to radially expand and plastically deform the expandable tubular 
sleeve. 



SUBSTITUTE SHEET (RULE 26) 



wo 2005/024170 



PCT/ljS2004/028831 



763. The apparatus of claim 748, wherein the wall thidcne^ of the expandable tubular 
sleeve is variable. 

764. The apparatus of delm 748. whenern the expandable tubular sleeve comprises 
means for sealing an Interface bebveen the expandafc>le tubular sleeve and the lnterior 
surface of the expandable tubular rrtanto. 

765. An apparatus for radially expanding an expandable tubuiar member, comprising:: . 
an expandable tubular member, 

a locking device positioned within the expandable tubular member releasably 

coupled to the expandable tutuitar member 
an actuator positioned within the expandable tubular memt>er coupled to the locking 

devica; 

a tubular support member positioned within the expandable tubular member coupled, 
to the actuator; 

a first expansion device coupled to the tubular support member; 

a second expansion device coupled to the tubular sujoport member; 

an expandable tubular sleeve coupled to the second expansion device; 

means for transmitting torque between the expandable tubular, member and the - 

tubular support member; 
means for pressurizing the interior of the tubular support nDember. 
means for fimiting axial dlsplao^ent of the expandable tubular sleeve; . 
means for limiting axial displacement of the expandable tubular memt>er; 
means for transmlttir>g torque from the tubular support member to the means for 

Dmiting axial displacement of the expandable tubular sleeve; 
means for displacing the first expansion device relative to tha expandable tubular. 

member to radially expand and plastically deform the expandable tubular 

member; and 

means for displacing the second expansion device relative to the expandable tubular 
sleeve to radially expand and plastically deform the expandable tubular 
sleeve; 

wherein the outside diameter of the first expansion device Is greater than the outside 
diameter of the second expansion device; 
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wherein at least a portion of the expandable tubular member has a higher ductility 

and a lower yield point prior to the radial expansion and plastic defomiation 

than after the radial expansion and plastic deformation; 
wherein at least a portion of the expandable tubular s)ee\/e has a higher ductility and 

a lower yield point prior to the radial expansion and plastic deformation than r 

after the radial expansion and plastic deformation: 
wherein ihe outside diameters of the first arxJ second expansion devices are both 

less than or equal to the outside diameter of the expandable tubular member 
wherein the outside diameler of the expandable tubular sleeve is less than or equal 

to Ihe outside diameter of the expandable tubular member; 
wherein the walJ thickness of the expandalrfe tubular sleeve Is variable; and 
wherein the expandable tubular sleeve comprises means for sealing an interface 

between the expandable tubular sleeve and the interior surface of the 

expandable tubular member. 

766. A method for radially expanding a tubular member, comprising: 

positwning an expandable tubular member and an expandable tubular sleeve within . 

a preexisting structure; 
radially expanding and plastically deforming at least a portion of the expandable 

tubular memt>er onto iho expandable tubular sleeve; and 
radially expanding and plastically deforming at least a portion of the expandable 

tubular sleeve. 

767. The method of claim 766, further cornprising: 

radially expanding and plastteaHy deforming at least a portion of the expandable 
tubular member while simultaneously radially expanding and plastically 
deforming at least a portion of the expandable tubular sleeve. 

768. The method of claim 766, further comprising: 

radially expanding and plastlcaOy deforming another portion of the expandable 

tubular member after radially expanding and plastically defomifng the portion 
or the expandable tubular sleeve. 
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769. The method of dalm 766, wherein at least a portion of the expandable tubular 
memt>er has a higher ducailty and a lower yield point prior to the radial expanslori and plastic . 
deformation than after the radial expansion and plastic deformation. 

770. The method of claim 766» wherein at least a portion of the expandable tubular sleeve 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastfc deformation. 

77 1 . The method of dalm 766. wherein the wall thickness of the expandable tubular 
sleeve is vadatHe. 

772. The method of claim -766. further comprising:' 

sealing an interface between the exterior surface of the expandable tubular sleeve, 
and the interior surfece of the expandable tubular member. 

773. A system for radially expanding a tubular nnember, comprising: 

means for positioning an expandable tubular member and an expendable tubular 

sleeve v^thin a preexisting structure; 
means for radially exf^anding and plastically deforming at least a portion of the 

expandable tubular member onto the expandable tubular sleeve; and 
mearus for radially expanding and ptastlcaOy deforming at least a portion of the . . 

expandable tubular sleeve. 

774. The system of claim 773, further comprising: 

nr)eans'for radially expanding and plastically deforming at least a portion of the 
expandable tubular member white simultaneously radially expanding and 
plastically defonning at least a portion of the expandable tubular sleeve. 

775. The system of claim 773, further comprising: 

means for radially expanding and plastically deforming another portion of the 

expandatile tubular member after radially expanding and plastically deforming 
ttie portion of the expandable tubular sleeve. 
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776. The system of daim 773, wherein at least a portion of the expandable tubular 
member has a higher ductnity and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 

777. The system of dafm 773. wherein at least a portion of the expandable.tubular sleeve 
has a higher ductlftty and a lower yield povnt prior to fha radial expansion and plasbc 
d^ormatlon than after the radial expansion and plastic defomnation. 

778- The system of daim 773» wherein the wall thickness of the expandable tubular sleeve 
Is varfabie. 

779. The system of daim 773. further comprising: 

seating an Interface between the exterior surface of the expandable tubular sleeve 
and the Interior surface of the exparKiable tubular member. 

780. An apparatus for radially expanding an expandable tubular member, comprising: 
an expandable tubular member 

a locking device positioned within Ihe expandable tubular member releasably 

coupled to the expandable tubular member, 
an actuator positiohed within the expandable tubular member coupled to the locking 

device; 

a tubular support member positioned within the expandable tubular member coupled 
lo the actuator; 

an adjustable expansion device coupled to the tubular support member 

a non<-ad|Ustable expansion device coupled to the tubular support member and 

an expandable tubular sleeve coupled to the norf-adjustable expansion device. 

781 The apparatus of daim 780, wherein at least a portion of the expandable tubular 
member has a higher ductility and a lower yield point prior to the radial expansion and plestio 
deformatfon than after the radial expansion and plastic deformation. 

782- The apparatus of claim 780, v^rein at least a portion of the expandable tubular 
sleeve has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformatk>n than after the radial expansion and plastic deformation. 
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783. The apparatus of daim 780, whemin the outside cUameters of the adjustable and 
non-adjustable expansion devices are both iess than or equal to the outside diameter of the . 
expandable tubular member. 

784. The apparatus of daim 780, wherein the outside diameter of the expandable tubular 
sleeve is less than or equal to the ou^ide diameter of the expandable tubtdar member. 

785. The apparatus of daim 780, further comprising: 

means for transmitting torque between the expandable tubular member and the 
tubular support memt>er. 

788. The apparatus of daim 780, further cx^mprfsing; 

means for pressurizing the interior of the tutiutar support member. 

787. The apparatus of daim 780, further comprising: 

means for limiting axial displacement of the expandable tubular sleeve. 

788. The apparatus of daim 780, further comprising: 

means for limiting axial displacement of the expandable tubular member. 

789. The apparatus of claim 787, further comprising: 

means for transmitting torque from the tubular support member to the means for 
limiting axial displacement of the expandable tubular sleeve. 

790. The apparatus of daim 788, further comprising: ' 

means for transmitting torque from the tubular support member to the mear>s for 
limiting axial displacement of the expandable tubular member. 

701 . The apparatus of claim 780, further comprising: 

means for displacing the adjustable expansion device relative to the expandable 
tubular member to radially expand and plastically defbnn the expandable 
tutHilar member. 
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792. The apparatus of claim 791 , further comprising: 

means for pulling the adjustable expansion devica through the expandat>le tubular 
member to radially expand and plastically defomn the expandable tubular 
member. 

793. The apparatus of claim 792» further oomprtslng: 

fluid powered means for pulling the adjustable expansion device through the 

expandable tubular member to radially expand and plastically deform the 
expandable tubular member 

794. The apparatus of claim 780, further comprising: 

means for displacir>g tfie non~adjustdble expansion device relative to the expandable . 
tubular sleeve to radially expand and plastically defonn the experKiable 
tubular sleeve. 

795. The apparatus of claim 794, further comprising: 

fluid powered means for pulling the non-adjustable expansion device through the 
exparnJable tubular sleeve to radially expand and piastically deform the 
expandable tubular sleeve. 

796. The apparatus of daim 780, wherein the wall thickness of the expandable tubular , . 
sleeve is variable. • 

797. The apparatus of claim 780, wherein the expandable tubular sleeve comprises 
means for sealing an interface between the expandable tubular sleeve and the Interior 
surface of the expandable tubular member. 

798. An apparatus for radially expanding an expandable tubular merr^ri comprising: 
an expandable tubular member; 

a locking device positioned within the expandable tubular member releasably 

coupled to the expandable tubular member; 
an actuator positioned within the expandable tubular member coupled to the locking 

device; 
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a tubular support member positioned within the expancSable tubular menriber coupled 
to the actuator 

an adjustablo expansion device coupled to the tubular support member; 
a non-adjustable expansion device coupled to the tubular support member, 
an expandable tubular sleeve coupled to the non-adjustable expansion device: 
means for tran^itting torque between the expandable tutxjiar member and the 

tubular support member, 
means for pressurizing the interior of the tubular support meml>en 
means for limiting axial displacement of the exparniable tubular sleeve; 
means for limiting axial displacement of the exparKlabie tubular member; 
means for transmitting torque from the tubular support member to the means for 

limiting axial displacement of the expandable tubular sleeve; 
means for transmitting torque from the tubular support memt>er to the means for - 

limiting axial displacement of the expandable tubular member, 
fluid powered means for pulling the adjustable expansion device through the 

expandable tubular member to radially expand and plastically deform the 

expendable tubular niemben arKi 
fluid powered means for pulling the norvadjustable expansion device through the . 

expandable tubular sleeve to radially expand and plastically deform the 

expandable tubular sleeve; 
wherein at least a portion of the expandable tubular member has a higher ductility . - 

and a lower yield point prior to the radial expansion and plastic deformation 

than after the radial expansion and plastic deformation; 
wherein at least a portion of the expandable tubular sleeve has a higiier ductility and 

a lower yield point prior to the radial expansion and plastic deformation than 

after the radial expansion and plastic deformation; 
wherein the outside diameters of the adjustable and nor>-ad]ustable expansion 

devices are both less than or equal to the outside diameter of the expandable 

tubular member, 

wherein the outside diameter of the expandable tubular sleeve Is less than or equal 

to the outside diameter of the expandable tubular member, 
wherain the wall thickness of the expandable tubular sleeve is variable; and 
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wherein the expandable tubular sleeve comprises means for sealing an interface 
betwadn the expandable tubular sleeve and the interior surface of the 
expandable tubular member 

799. A method for radlaUy expanding a tubular rnemt>er. comprteing: 

positioning an expandable tubular memt>er, an expandable tubular sleeve, and an .* 
adjustable expansion device within a preexisting stnicture; 
• increasing the size of the adjustable expansion device; 

radially expanding and plasiical)/ defonntng at least a portion of the expandable 
tubular member onto the expandable tubi^ar slaeve using the adjustable 
expansion devloe: and 
radtally expanding and plastically deforming at least a portion of tha expandable 
tubular sleeve. 



800. The method of dalm 799, further comprising: 

radially expanding and plastically defomiing at least a portion of the expandable 
tubular member while simultaneously radially expanding and plastically 
defonning at least a portion of the expandable-tutnilar sleeve. 



801 . The method of claim 799, further comprising: 

- > radially expanding and plastically deforming another portion of the expandable • 

tutxilar mambar after radially expanding and plastically deforming the portion • 
of the expandable tubular sleeve. 

802. The method of claim 799, wherein at least a portion of the expandable tubular 
member has a higher ductlltty and a lov^r yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic deformation. 

803. The method of dalm 799. wherein at least a portion of the expandable tubular sleeve 
has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic defonmatlon. 

604. The method of claim 799, wherein the wall thickness of the expandable tubular 
sleeve is variable. 
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B05. The method of dalm 799. further comprising: 

sealing an Interfacse between the exterior surface of the expandable tijA)iUar sleeve 
and the interior surface of ttie expandable tubular member. 

808. Tbe method of claim 799, further comprising: 

pulling the adjustable expansion device through the expandable tubular member. 

807. The method of claim 885. further comprising: 

pulling the adjustable expansion device through the expandable tubular member 
using fluid pressure. 

808. A system for radially expanding a tubular member, comprising; 

means for positioning an expandable tut>ular member, an expandable tubular sleeve, 

and an adjustable expansion device within a preexisting structure; 
means for increasing the size of the edjuatable expansion device; 
means for radially expanding and plastically deforming at least a portion of the . 

expandable tubular member onto the expandable tubular sleeve using the 

adjustable expansion devics; and 
means for radielly expanding and plastically deforming at least a portion of the i 

expandable tubular sleeve. 

809. The. system of claim 808, further comprising: 

means for radiaOy expanding and plastically deforming at least a portion of the 
expandable tubular member while simultaneously radially expanding and 
plastically deforming at least a portion of the expandable tubular sleeve. 

810. The system of claim 808, further comprising; 

• means for radially expanding arxj plastically deforming another portion of the 

expandable tubular member after radially expanding and plastically deforming 
the portion of the expandable tubular sleeve. 
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61 1 . The system cjf claim 808. wherein at leasl a portion of the expandable tubular 
member has a higher ductility and a lower yield point prior to the radiai expansion and plastic 
defontidtion than after the radial expansion and plastic defbnnatfon. 

812. The system of cialm 808, wherein at least a portion of the expandable tubular sleeve 
has a higher ductility and a lower yield point prior to the radial expansion and plastic . 
deformation than after the radial expansion and plastic deformation. 

81 3. The system of dalm 808. wherein the wall thickness of the expandable tubular sleeve 
Is. variable. 

814. The system of d^m 808, further compri^ng: 

means for sealing an Interface between the exterior surface of the expandable 

tubular sleeve and the Interior surface of the expandable tubular member. 

815. The system of claim 808, further oomprt^ng: 

means for pulling the adjustable expansion device through the expandable tubular 
member. 

816. The system ofddlm 815. further comprising: 

means Tor pulling the adjustable expansion deA^ce through the expandable tubular 
member using fluid pressure. 

817. The apparatus of claim 780, further comprising: t . 
a perforated sleeve coipled to the expandable tubular member that receives the 

adjustabia mcpansion device, 

81 B. The method of daim 799, further comprising: 

preventing debris from damaging the adjustable expansion devioe. 

81 9. The system of daim 808. further comprising; 

means for preventing debris from damaging the adjustable expansion device. 

820. An apparatus for radialiy expanding an expandable tubular member, comprising: 
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an expandable tubular member, 

a locking devloc positioned within the expandable tiriaular member releasabV 

coupled to the expandable tubular member 
an actuator positioned within the expandable tubular nrember coupled to the locking . 

device; 

a tubular support member positioned vwthin the expandable tubular member coupled 
to the actuator; and 

an adjustable expansion device positioned within the expandable tubular member 
coupled to the tubular support member. 

821 . The apparatus of dalm 820. wherein at least a portion of the expandable tubular 
member has a higher duclBity and a tower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and plastic defomiation. ' 

822. The apparatus of claim 820, further comprising an expandable tubular sleeve 
coupled to an end of the expandable tubular member that receives the adjustable expansion 
device. 

823. The apparatus of claim 822. wherein at least a portion of the expandable tubular 
sleeve has a higher ductility and a lower yield point prior to the radial expansion and plastic - 
deformation than after the radial expansion and plastic deformation. 

824. The apparatus of daim 820, further comprising; 
means for transmitting torque benween the expandable tubUar member and the 

tubular support member. • 

825. The apparatus of daim 820» further comprising: 
means for pressurizing the interior of the tubular support memt«r- 

826. The apparatus of daim 820. wherein the actuator comprises: 
moans for displacing tho adjustable expansion device relative to the expandable 

tubular member to radially expand and plastically defonn the expandable 
tubular member. 
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827. The apparatus of claim 826, wherein the actuator further comprises: 

means for pulling the adjustable expansion device through the expandable tubular 
member to radially expand and plastically deform the expandable tubular 
member. 

828. The apparatus of daim 827, wherein the actuator further comprises: 

fluid powered means for pulling the adjustable expansion device through the 

expandable tubular member to radially expand and plastically deform the 
expandable tubular member. 

829. The apparatus of daim 827, further comprising: 

^ means for adjusting the size of the aclQustable expansion device. 

830. An apparatus for radially expanding an expandable tubular member, comprising: 
an expandable tubular member, 

a lodcing device posiboned within the expandable tubular member releasably 

coupled to the expandable tubular member; 
an actuator positioned within the expandable tubular member coupled to the loddng 

device; 

a tubular support member positioned within the expandable tubular member coupled 
to the actuator, 

an adjustable expansion device positioned within the expandable tubular member 

coupled to the tubular support member 
an expandable tubular sleeve coupled to an end of the expandable tubular member 

that receives the adjustable expansion device; 
means for transmitting torque between the expandable tubular member and the 

tubular support memt>er; 
means for pressurizing the Interior of the tubular support member; and 
means for adjusting the size of the adjustable expansion device; 
fluid powered means for pulling the adjustable expansion device through the 

expandable tubular member to radially expand and plastically deform the 

expandable tubular member; 
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wherein at least a portion of the expandable tubular member has a hfgher ductility 
and a lower yield point prior to the radial expansion and plastic defonnation 
than after the racfial expansion and plastic defonnation; and 

wherein at least a portion of the expandable tubular sleeve has a higher ductility and 
a lower yield point prior to the radial expansion and plastic deformation than 
after the radial expansion and plastic deformation. 

831 . A method for radially expanding a tubular member, comprising: 

positioning an expandable tubular member, an expandable tubular sleeve, and an 

adjustable expansion device within a preexisting structure; 
increasing the size of the adjustable expansion device to radially expand and - 

plastically defonn at least a portion of at least one of the expandable tubular 

member and the expandable tubular sleeve; and 
radially expanding and plastically defomiing at least another portion of the 

expandable tubular member using the adjustable expansion device. 

032. The method of daim 831. wherein at least a portion of the expandable tubular 
member has a higher ductiilty ar«i a lower yield point prior to the radial expansion and plastic 
defonnation than after the radial expansion and plastic deformation. 

833. The method of claim 831 ^'wherein at least a portion of the expandable tubular sleeve 
has a higher ductility and a lower yield point prfor to the radial expansion and plastic , 
deformation than after the radial expansion and plastic deformation . 

834. The method of dalm 831 , further comprising: 

pulling the adjustable expansion device through the expandable tubular memt>er. 

835- The method of claim 831 . further comprising: 

pulling the adjustable expansion device through the expandable tubular memljer 
using fluid pressure. 

836. A system for radially expanding a tubular member, compriskig: 

means for positioning an expandable tubular member, an expandable tubular sleeve, 
and an adjustable expansion device within a preexl3t!r>g structure; 
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means for increasing the size of the adjustable expansion device to radially expand 
. and plastically deform at (east a portion of at least one of the expandable 
tubular member and the expandable tubular sleeve; and 
means for radially expanding and plastically deforming at least another portion of the 
expandable tubular member using the adjustable expansion device. 

837. The system of daim 836, wherein at least a portion of the expandable tulHJlar 
memt>er has a higher ductility and a lower yield point prior to the radial expansion and plastic 
deformation than after the radial expansion and pladtic deformation. 

838. The system of daim 836, wherein at least a portion of the expandable tubular sleeve 
has a higher ductility and a k>wer yield point prior to the radial expansion and plastic 
defcxmation than after the radial expansion and plastic defomnation. 

839. The system of daim 836, further comprising: 

means for pulling the .adjustable expansion device through the expandable tubular 
member. 

840. The system of daim 836. further comprising: 

means for pulling the adjustable expansion device through the expandable tubular 
member using fluid pressure. 
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